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(57) Abstract: Fused purine derivatives represented by the general formula (I) or pharmacologically acceptable salts thereof, wherein 
X— Y— Z represents R 1 N-C=0 (wherein R 1 is hydrogen, lower alkyl, or the like) or N=C-W (wherein W is halogeno, an aromatic 
f^. heterocyclic group, an aliphatic heterocyclic group, or the like); R 2 is hydrogen, lower alkyl, aralkyl, aryl, an aromatic heterocyclic 
group, an aliphatic heterocyclic group, or the like; R 3 is hydrogen, lower alkyl, aralkyl, or the like; n is an integer of 0 to 3; V 1 is 
hydrogen, lower alkyl, aralkyl, aryl, or an aromatic heterocyclic group; and V 2 is substituted lower alkyl or an aromatic heterocyclic 
group, with the proviso that V 2 may represent lower alkyl, aralkyl, or aryl in, e.g., cases wherein V 1 is hydrogen, lower alkyl, aralkyl, 
or aryl; X— Y— Z is R la N-C=0 (wherein R la is the same as defined for R 1 , except substituted lower alkyl); and R 2 is substituted lower 
alkyl, aralkyl, or an aliphatic heterocyclic group. 
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-C0 2 H S f«T;i/3^ri>^;V^-;K -COHal (S^K Halfct7\Dy 
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;K8mL)<£-5°C(z:^aibs ±M<b^^-—;U (685,uL, 9.39 mmol, 5.0 ^ 

— > (500 mg, 1.88 mmol) %1mz., ^(D 3; &(DU&~£2%§?&m,Wik, 

U> (15mL)(C?§|f.^^ ±Mfb^>V-T;U (240^L, 1.88 mmol, 1.0 MM) t h 
V^)l>7*> (1.05 mL, 7.52 mmol, 4.0 ^S) fco Tk^T 45 #Hg«|# 

^ gfifc:#MU £t>iZ 4 D^P^if#bfeo JM^b^>VV;i/ (120//L, 0.940 
mmol, 0.5 ^S) ^jlflnb 2 m&mWik, ?K (20 mL) ^DXTiM^ ^ V >T* 

m&wtco m<bntz^mm*ffiffif%m7kmi- b t> ^mm^mmu^ bvo 

100 : 0~98 : 2) TfSSSJ U fglS'fb^itJ (520 mg, 97 %) 

!H-NMR (270 MHz, CDCla) <5 3.17 (dd, 1H, J= 14.0, 6.8 Hz), 3.30 (dd, 1H, J 
= 14.0, 5.8 Hz), 3.72 (s, 3H), 5.09 (m, 1H), 5.15 (brs, 1H), 7.11 (d, 2H, J= 5.9 
Hz), 7.32-7.52 (m, 3H), 7.74 (d, 2H, J= 7.3 Hz), 8.42 (d, 2H, J= 5.9 Hz). 

##^iJ2:(6)-2-(A^-^>W;i/^ ^ y)-3-(4-t°'J V)l)-1-7°V /^J — Mikity) A2) 
##^"Jl-?:f# ^tl^-fb^ Al (870 mg, 3.06 mmol) J — ;i/(8 mL) h?J< 

(8mL) izmm^i?^ 7kmt*t>Mi- b U (289 mg, 7.65 mmol, 2.5 ^g) § 
ijn^s^K^Ts2B$re1Jl#Lfeo^iC#^s24 BtfgJtj^b 4mol/L JfiKT? pH 

7 ('Mbfeo frmm%¥fi-mmmm'&, ^nn^M-eittiu ft ^n^w^ 

|§««^^i/9Af«bfeo *££££gi£U mmt^VO (550 mg, 
70%) ^tffeo 

!H-NMR (270 MHz, CDCL) 6 3.02 (dd, 2H, J= 7.4, 1.8 Hz), 3.67 (dd, 1H, J= 
11.2, 4.3 Hz), 3.77 (dd, 1H, J= 11.2, 3.8 Hz), 4.41 (m, 1H), 6.67 (brd, 1H, J = 
7.9 Hz), 7.22 (d, 2H, J= 4.4 Hz), 7.36-7.52 (m, 3H), 7.67-7.71 (m, 2H), 8.47 (d, 
2H, J= 4.4 Hz). 

###|J3 : (S)-2-7* y-3-(4-t: >J V )\y)-l-y°\i 7\ J —Mit^ A3) 
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#%#'J2Tf# btlfcfc&fo A2 (550 mg, 2.15 mmol) lZ&t&& (10 mL) %1mZ-s 

ii^iEiiibfeo m^ntcm^w^:^^ y—^ (20 mL) ^ 7 j< (1 mL) t 

b s BioRad AG-X8(hydroxide form) £ ffiT)\/fl V & IZ & § £ T^P X. o 

u ^ > bfei^ mfo^mmmm u mt^t^ 010 m g , 95 %) 

iH-NMR (270 MHz, CDCL) 6 2.55 (dd, 1H, J= 13.5, 8.6 Hz), 2.81 (dd, 1H, J 
= 13.5, 5.3 Hz), 3.17 (m, 1H), 3.41 (dd, 1H, J= 10.6, 6.9 Hz), 3.63 (dd, 1H, J= 
10;6, 4.0 Hz), 7.15 (d, 2H, J= 5.6 Hz), 8.52 (d, 2H, J= 5.6 Hz). 

#%#|J4 : 2-T 5. y-3-(2-b° U ^;t/)-l-7°D/-\V — Mita^ A5) 

y r U5 L > • ^ 5; till • Vit-T oi^-r — • V^ni/ (Bull Chem. Soc. Japan) s 
41^, 1634 I, 1968 ^HEiBCD^-eff^nS /?-(2- b 'J SW- a-T^ - > 
^ ^ai^tl§ A^-(terZr-^ h ^ *;i/^r:;i/)-/5 , -(2- b U ^;i/)- tf-T^ n > £{±}|glfi 

iH-NMR (270 MHz, CDCL) £ 2.79 (dd, 1H, J= 13.5, 7.6 Hz), 2.97 (dd t 1H, J 
= 13.5, 5.6 Hz), 3.26 (m, 1H), 3.45 (m, 1H), 3.57 (dd, 1H, J= 11.2, 4.3 Hz), 
7.17-7.25 (m, 2H), 7.68 (dt, 1H, J= 7.6, 2.0 Hz), 8.50 (d, 1H, J= 5.0 Hz). 
FAB-MS : m/z 153 (M + +l). 

#%#!]5 : y-3-(3-b'J i^JV)-l-y°n^y—M'it^^} A6) 

' - y>7 - >T X 7, h U — <te ChemX 29 # N 2658 

Ms 1964 ^3f3ii©^-et#?>n3 /?-(3-b'J ^;i/)-^77->d>f,a|^n§ 
N-(tert-y' h*^>t))\stf=-)V)-/?-(3-¥ 'J ^;i/)- ^-T^->£m^mi: bTs # 

'ji~3 ^ i5i^©^^(c «t ^omuit^m^mco 

iH-NMR (270 MHz, CDCls) 6 2.55 (dd, 1H, J= 13.5, 8.3 Hz), 2.81 (dd, 1H, J 
= 13.5, 5.3 Hz), 3.09 (m, 1H), 3.40 (m, 1H), 3.57 (dd, 1H, J= 10.6, 4.3 Hz), 7.26 
(dd, 1H, J= 7.9, 5.0 Hz), 7.58 (d, 1H, J= 7.9 Hz), 8.45-8.47 (m, 2H). 
FAB-MS : m/z 153 (M + +l). 
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###"J6 : 2-7 ^ y-3-(2-^fjl/^7^- J — Mit&W) A7) 
i/>-ti/X (Synthesis) s 1145 1992 id IB is© 5) § /?-(2- 

p< t v — ;i/-4--r a -7 ^ =. > h m&n £ iv-Ctert- y h * * 

)l)-/?-(2-*?-)l^7V— JV-4--( Jl)-a-T^-y^tii^,mnt ###ijl~3 

!H-NMR (270 MHz, CDCls) 6 2.69 (s, 3H), 2.77 (dd, 1H, J= 13.9, 7.6 Hz), 
2.88 (dd, 1H, J= 13.9, 5.4 Hz), 3.25 (m, 1H), 3.46 (dd, 1H, J= 10.9, 5.9 Hz), 
3.57 (dd, 1H, J= 10.9, 4.6 Hz), 6.82 (s, 1H). 
FAB-MS: m/z 173 (M + +l). 

##^"J7 : y-3-(2-b°^^^;i/)-i-rn^y— JKik&M) A8) 

— • ^7" • DIM ^ U y ^ . /r 5 ^ h !;.—(«£ Heterocycl. CJiem.) s 
2 ^ N 1 Ms 1965 #fcf31ftCD;£&T*§£*l<5 /S'-(2-fc:^^-;i/)-^-T^ — >fr 

iH-NMR (270 MHz, CDCls) 6 2.84 (dd, 1H, J= 13.8, 4.9 Hz), 2.99 (dd, 1H, J 
= 13.8, 5.4 Hz), 3.36 (m, 1H), 3.46 (m, 1H), 3.62 (dd, 1H, J= 10.8, 4.1 Hz), 
8.45-8.55 (m, 3H). 
FAB-MS : m/z 154 (M + +l). 

#%#!j8 : 2-7 5. y-3-(4-tTU 5. ^-;i/)-l-7n/V-Mft^tl A9) 

Z/ -V — • • at D ^7 ij y ^ . >r 5 x h U —(J". Heterocycl. ChemX 
2 m, 1 Ms 1965 ^£HBtB©^&-£f#£>n£ /?-(4-t: U ^ ¥-))/)- a-7"p- > 

iH-NMR (270 MHz, CDCla) 6 2.80 (dd, 1H, J= 13.8, 7.8 Hz), 2.95 (dd, 1H, J 
= 13.8, 4.6 Hz), 3.38 (m, 1H), 3.48 (m, 1H), 3.61 (dd, 1H, J= 10.5, 4.3 Hz), 7.23 
(d, 1H, J= 5.4 Hz), 8.64 (d, 1H, J= 5.4 Hz), 9.14 (s, 1H). 
FAB-MS : m/z 154 (M + +l). 
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###|J9 : 2-7 5. y-3-(4-h" »J ^;i/)-l-7°n^y — Mit&WH A10) 

• • •VXTsYV —{J. Org. ChemX 23 575 

Jf> 1958 ^(CfBfgcD^Yi-eft^tl^ ^(4-t°V ^)-^-T^>fr£>#2pn& 
N-(tert-7° h^r>'^;i/^-;i/)-/5'-(4-b°U a-7^ ^>^ih^Ut # 

iH-NMR (270 MHz, CDC1 3 ) 6 2.55 (dd, 1H, J= 13.2, 8.6 Hz), 2.81 (dd, 1H, J 
= 13.2, 5.3 Hz), 3.15 (m, 1H), 3.40 (dd, 1H, J= 10.6, 6.9 Hz), 3.47 (s, 1H), 3.62 
(dd, 1H, J= 10.6, 4.0 Hz), 7.16 (d, 2H, J= 5.9 Hz), 8.53 (d, 2H, J= 5.9 Hz). 
FAB-MS : m/z 153 (M + +l). 

#%#y 10 : (Jfy-2-7 5. y -3-(4- 7 □ 7 x - 1- r d ; v - ;i/ Ofb£*#j Ail) 

(it)-4- 7 ;i/ ^ D 7 — )\y 7 =7 - > h # S (E)-N-(tert- 7" h 3r ^ ±1 )V ?K — 

iH-NMR (270 MHz, CDCI3) 6 2.51 (dd, 1H, J= 13.5, 8.5 Hz), 2.77 (dd, 1H, J 
= 13.5, 5.3 Hz), 3.09 (m, 1H), 3.37 (dd, 1H, J= 10.5, 6.9 Hz), 3.62 (dd, 1H, J= 
10.5, 4.0 Hz), 6.96-7.06 (m, 2H), 7.12-7.22 (m, 2H). 

11 : (R)-3-7 5 y-4-7 J — Jl (-fb^^J A12) 

7K*Yb U 9- 1> A 7)V 5. — 1> A (1.50 g, 39.5 mmol, 3.0 ^S) (D^h^tKD 
y^y^W. (70 mL) fc N 7K^Ts r h7AKn> (1btrahedron\ 44 # x 5525 
M s 1988 ^&£W*—f-)l • #7 • V 9 • >T XT h V — (J. Org. 

ChemX 64 # s 6411 M^ 1999 13*8 <D?j& Tit (B)-N-(^> i/)^ 

^>#;i^— ;i/)-3-7 ^ y-4-7ac-;i/7*^>^ (4.84 g, 13.1 mmol) h^h 

fd77> (30 mD itsiTits g$s-e 30 frmmnvtco Eimmmzik 
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5/'JW*7A^D7h^77>f- <B&^))/ :n-s\3rV> =50:50) tl 
Wklstc'&s n^fltz (B)-N-(^>^J\y^r^r>>tlJl^=.Jl)-3-TK J -1-7 x-Jl-1- 
7*$7—)\s (1.37 g, 5.09 mmol) ?k*$ J— )]/ (30 mL) IZ&M$^ 20%/J<iHb 
>^¥t> k-WcM (200 mgX ^Wry^t-t> K (1.30 g, 20.6 mmol, 4.1 IS) 

87%) 

X H-NMR (270 MHz, DMSO-tk) (5 1.61 (q, 2H, ^ = 6.3 Hz), 2.77 (dd, 1H, J = 
13.5, 8.4 Hz), 3.00 (dd, 1H, J= 13.5, 5.7 Hz), 3.41 (m, 1H), 3.49 (dt, 2H, J = 
10.8, 4.6 Hz), 7.22-7.36 (m, 5H). 

###| 12 : 3-TK 7-2-^>^JV-l-7°UJi7 — )l (Ab&fo A13) 
r h7Ah'D> (Tetrahedron), 38 3597 I, 1982 ^£fBf£CD#&-£f#£) 
ft£ 2-'<>i?)l-3-yfr3cV7°n¥3->m^3-Ji<^7y L }\/ (2.73 g, 13.3 mmol) & 
tB^*4 i: bt^ ^ * — J-JV -*7*- 7 7 -tr h V — (J. Org. Chem.) s 

43 2539 I, 1978 ^}3fB<B D^HBYb^ (1.29 g, 59%) £f#£ 0 
J H-NMR (270 MHz, CDCls) (5 1.99 (m, 1H), 2.48 (dd, 1H, J= 13.6, 7.3 Hz), 
2.59 (dd, 1H, J= 13.6, 7.3 Hz), 2.75 (dd, 1H, J= 12.2, 8.6 Hz), 3.07 (ddd, 1H, J 
= 12.2, 3.6, 1.3 Hz), 3.66 (dd, 1H, J= 10.6, 7.6 Hz), 3.81 (ddd, 1H, J= 10.6, 3.3, 
1.3 Hz), 7.15-7.31 (m, 5H). 

13 : 3-7 ^ y-2-(3-fU *?)V)-l-7ur<7— )l> Ut&VO A14) 



i~J\y ' XT' - 7 7 - >T X 7s h 'J — (J. Org. Chem.\ 43 ^ N 2539 

Ms 1978 ^izmmcDum-^n^n^ a-^'j^^iix^i/x^T^ (2.50 g, 

15.1 mmol) &m38J!*4£bT> — • *7 • *—fi-7 7 ^ah'J 
— (</. 6>r^. Cfte/73.) N 43 # N 2539 Ms 1978 *Ff3fBffi t) WIBflj^ 

(1.17 g, 39%) £f#fco 
iH-NMR (270 MHz, DMSO-cfe) (5 2.71 (dt, 2H, J= 13.5, 7.0 Hz), 2.89 (quin, 
1H, J= 5.1 Hz), 3.58 (dd, 1H, J= 10.5, 6.2 Hz), 3.67 (dd, 1H, J= 10.5, 6.2 Hz), 
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7.29 (dd, 1H, J= 7.8, 5.4 Hz), 7.61 (dt, 1H, J= 5.4, 2.2 Hz), 8.37-8.41 (m, 2H). 

14 : 6-*f-)]/tt-3,8-i?7n \Z)\/-lH-yV >-2(3H)-7t> (fc&Vo B2) 

isj-Jl - ^r^h'J- (J. Med. ChemX 16 ^ 
35-^, 3066 I, 1992 ^izmmofttexm ibtl% 3, 8-^ 7°D bVl/^ >^ > 
(12.3 g, 52.2 mmol) £ fc* U V. (185 mL) -fr. SffiSHb U > (16.4 g,- 

73.7 mmol, 1.4 MS) 130 °CT* 5 B#F»M# bfeo SJi&?§rt^7K7K 

7 -f — (7 D D : — ;i/ = 95 : 5) t"llbft (8.80 g, 67 %) 

%mtco ttr>ifr (8.80 g, 34.7 mmol) £ 0.5 mol/L zK^b^ h V <7AzfC?g$£ 
(120 mL) fci^y-JV (40 mL) -ti\ g?ST 30 #BSfl|#bfco 

H^Yb^^^ (4.00 mL, 64.2 mmol, 1.9 Mm) £iD^ 1 B^ti^ bfco 

2 moi/L &&*$g»rc ^in u «fmbfe*ss*ii3iu mmit&m 

(7.40 g, 80%) £tffe 0 

!H-NMR (270 MHz, CDCL) <5 0.98 (t, 3H, J= 7.3 Hz), 1.02 (t, 3H, J= 7.3 Hz), 
1.85 (m, 4H), 2.50 (s, 3H), 2.89 (t, 2H, J= 7.3 Hz), 4.22 (t, 2H, J= 7.6 Hz), 13.9 
(brs, 1H). 

##{#J 15 : 8--> ^ D f/l/f t-3-(^7D K/l/)-7ffr U >-2(3H)-^- 

B3) 

3EflfrfbU> (27.1 g, 122 mmol, 1.5 MS) (150 mL) fcl!K»gf-& 

ioo °cizmmvtco iraiifiT> it^—i-ji • ^ • ^y=H ^aF'j 

— {J.Med. ChemX 32 ^ N 6 ^\ 1231 M> 1989 *p{CH3SKCD#&"T?^£ft£ 
5, Q-VT K S-l-yu&W (15.0 g, 81.3 mmol) ^^izM^X 7 9$ffl 

>tc-r*#bfeo at*£&Aii8bfc& seek* oo mD *mz.xm 40 ^ra N 

«8l#bfeo #fmbfeMJ»SfiHi^*it9lbT7K"e+^^bfc^ »JES£*b 
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5, 7-1, 2-^fc Kn-4-^jV*7 h-2-^-=Jr v-i-rn bVl/ b° U * s?> «k£r 

#3 B4) (11.3 g, 69 %) £f#£ 0 fbl^t/ B4 (10.0 g, 50.0 mmol) £ 1, 4-^* 
•9-> (200 mL) £7k (100 mL) (3!!^^^, gtUTS^ U^y-yti Jltf>m 
(8.06 mL, 65.0 mmol, 1.3 mM) t l-^^JVS-iS-is * ?-}l<7 ^ 7 7°U )l 
^ F m%M (16.3 g, 85.0 mmol, 1.7 ^fi) £«T^«i#b/ro fij© 
WUZ 2mol/L TkSHb^ h U ^AtK^M (100 mL) £jj[]x.T 2.5 B# b 
tz 0 SiJ&rt^7K^(-T^b 4 mol/L iMStT pH 6 tilb^DD^VAt'i 
/iibfco ^JB^MTKM-T^^^^AT-^b^^m^bfeo 0.5 
mol/L TkM:^ h U ^ATk^M (150 mL) JC}£|?£-g\ H^b^^l/ (4.70 mL, 
75.0mmol, 1.5 ^S) £#D^T^^T£»i# bfco ^^^7jC^^T^*P U 

4 mol/L pH6.5 Cilbt^nD^Atiaibfeo mmm%M 

Mm-? 7'* is t> A T?S£*B btg*t fefts >' 'J*W7A^D?F^ 

^7 J — (yUD^A : ^^y— ;b =100:0~96:4) T^I^U WMfc-gVO 
(11.8 g, 78 %) £f#fco • 
iH-NMR (270 MHz, CDCL) 6 0.98 (t, 3H, J= 7.3 Hz), 1.85-2.11 (m, 8H), 2.32 
(s, 3H), 2.33-2.62 (m, 4H), 3.77 (m, 1H), 4.16 (t, 2H, J= 7.6 Hz). 

16 : 8-i/7 P ^;i/-6-y f J^t-3-(/j-7P tVl/)^//^ U >-2(3#M"> 
tfbl^$J B5) 

EP 256692 ^CiaH©^-^ ?>tl& 8-is 7~ U 7° 3~ }V -3-(n-7° U 

h°;i/)-6-^^-drit>^-> (1.00 g, 3.79 mmol) £ 0.5 mol/L T^^b^ h U ^AtK 
« (15 mL) (C^^-M-, i§?UT 30 ^Jf#bfco 3r>jb^^ (350 /zL, 
5.71 mmol, 1.5 ^fi) £#0;L, 18 B^if# bfco 4 mol/L 

^TK^rt-efflaUfftBbfelg^^Wb^ ffffB-fbi^ (910 mg, 86 %)£t#£ 0 

X H-NMR (270 MHz, CDCL) <5 0.98 (t, 3H, J= 7.3 Hz), 1.85-2.11 (m, 4H), 2.08 
(s, 3H), 2.33-2.62 (m, 4H), 3.76 (m, 1H), 4.25 (t, 2H, J= 7.4 Hz). 

###|J 17 : 8-(tert-73-Hs)-6-* ^)\s3-3r-3-(n-7°n ¥jl)-7H-7° V >-2(3B)-^r> 

tfb^rt) B6) 
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fb-^rtJ B4 (7.00 g, 35.2 mmol) £ b 'J ^ > (70 mL) izmB bMD ;b 
^DU h* (4.74 mL, 38.5 mmol, 1.1 ^M) ^iPX.T^T 18 m^^WLtzo EL 

m&&m.m\s, mzntcmmz 2 moi/L TkiHb^ h u ^a 7 j<m (100 mL> & 
io^T 2 mmummn^tco ^m^^r 4moi/L mi?7k?§?$-e PH6.5 iz 

(9.21 g, 99%) fe 0 wis$ N 16 tmrncDfimz^ vmmk&m (9.65 g, 

100%) £f#feo 

!H-NMR (270 MHz, CDC1 3 ) 6 0.96 (t, 3H, </= 7.5 Hz), 1.46 (s, 9H), 1.83-1.91 
(m, 2H), 2.12 (s, 3H), 4.24 (t, 2H, J= 7.3 Hz), 12.3 (brs, 1H). 

#%#'J 18 :&-(\-*?-)lz/9 D^^rix;V)-6-^^;i/^^--3-(i3-7°D b°;L/)-7^-r u > 

-2(3^-^- > (-fb^r't) B7) 

17 hmm.(Djjmz& ^ fbi^J B4 (2.00 g, IO.O mmol) £ 

^^n^dpf ;i/^n U K (2.27 g, 14.1 mmol, 1,4 ^S) .fr^BB-fb 

£r#J (1.73 g, 54%) £f#fc 0 

!H-NMR (270 MHz, CDCL) 6 0.95 (t, 3H, J= 7.4 Hz), 1.35 (s, 3H), 1.44-1.61 
(m, 8H), 1.82-1.90 (m, 2H), 2.18-2.26 (m, 2H), 2.26 (s, 3H), 4.23 (t, 2H, J= 7.1 
Hz), 11.4 (brs, 1H). 

#%#!J 19 : 8-i'^D^>fJl/-3->yD7 , D b;i/^< ^-;i/-6-^ ^;i/^^--7/f-7°U > 
-2(3i?)-;t> tfbl^-t) B9) 

EP ^&^fg 386683 ^BB*6 £ 5,6-5/7* 5. y-l-^>^D7°D b° 
;i/^^;U^^^>;i/ (3.00 g, 15.3 mmol) £ 1, 4-^^^r-f-> (50 mL) ^ 7 jc (25 
mL) <DM^M%^Zfim£^,ls2n^y$>yt>)\,^ym (2.16mL, 19.9 mmol, 

1.3 ^M) £ i-ji^;i/-3-(3-^^^;i/T^ y y°u b;i/)#;i/tf'iM ^ K J&g?^ 

(5.00 g, 26.0 mmol, 1.7 MIS) £#DxT^T^T£Ji^ bfeo 2 mol/L 

jkmiti- h v v j*7kmm (20 mD ^^n^.. ^C5 Bt»^s^bfe 0 sj&js 

*S&J0C#U 4 mol/L *IlfcdC$g*S£flD*.T pH6.5 tlllfeo DfHilfe» 
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ft fee 35M<tV> (2.53 g, 11.4 mmol) §f'J^> (33 mL) ^it>^ 

>fo&imz.T ioo °ct 4 BtrM#bfco *«E*«EE@5fe"bfc^ f#£>n£g§*i 

l3*S*P^TH#:S#*x Ms «ffiMUt^>Mfffe 0 0.5 
mol/L zkBMb:*- h U ^Azfc^SS (50 mL) (^i^^MTH^^^l/ (1.04 
mL, 16.7 mmol) £jJD;iT^MT* 18 B#^Jf bfco 4 mol/L JfiKzJcjgiftTfSJfc 
MS pH6.5 CilbfeE ^DD^I/AT*bfeo #£ftfcW*8S£jRfck5ifc 

7^7 A : ^ ^ y — ;U = IOO : 0~98 : 2)tll U JUMb^ 

(1.66 g, 37%) £f#£ 0 

!H-NMR (270 MHz, CDCL) 6 0.44-0.57 (m, 4H), 1.26-2.17 (m, 9H), 2.00 (s, 
3H), 3.31 (quin, 1H, J= 8.2 Hz), 4.17 (d, 2H, J= 7.3 Hz), 13.6 (brs, 1H). 

20 : 8-(tert-7°^)l)-3-->7 P 7°P b;i/^ ^;i/-6-^< ^l/^;*-?^:? 0 U >- 
2(3i?)-;t> tfb^ BIO) 

EP 386683 ^IBfE©^^^ htl%> 5,6-^T ^ y -l-> 9 D r P b 

;i/^^-;i">^>;i/ (3.00 g, 15.3 mmol) £b*Ui/> (60 mL) fcTMP 
^;i/^7D'J J« (2.07 mL, 16.8 mmol, 1.1 St) S^P/LT^"? 18 P^PsTOfb 
tzo RmmWL^m±.m.m^ 2mol/L zkgHb^h'jr>A7to§M (20 mL) ^P^ N 
4 tf#fFHUnfmj*bfeo 7K^Ts 4 mol/L MmMmmX pH6.5 JzHUbs IftBb 
^EI#;S«bT7KTr^#f^ Ml±!&^b^>^ £o #%^J 16 

^|pj^(7)^(3j;l5^l3<b^ (3.28 g, 73%) %mtz 0 

!H-NMR (270 MHz, DMSO-flfe) 6 0.42-0.44 (m, 4H), 1.31 (m, 1H), 1.37 (s, 9H), 
2.51 (s, 3H), 3.90 (d, 2H, J= 6.9 Hz), 12.8 (brs, 1H). 

###|J 21:8-i/77P^>^;b-3-ai^-;i/-6-^^-;i/^^-7^"-rU >-2(3^-^-> «b 

i§rti bii) 

15 tmmommzx. ^ us 4338319 ^mm^rnxn^m 

5, 6-i^r ^ y-l-3i^;i/r>^^;i/^^-^-^obfe 5, 6-^T^ y-l-^^-;i/-l,2-i> b 
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Fn-4-^;i/*7 y ^ (5.85 g, 31.5 mmoi) & zmfBih-GtOi 

(3.49 g, 81%) £t#fco 

!H-NMR (270 MHz, DMSO-<k) 5 1.21 (t, 3H, J= 6.9 Hz), 1.55-2.09 (m, 8H), 
2.56 (s, 3H), 3.19 (quin, 1H, J= 8.2 Hz), 4.04 (q, 2H, J= 7.0 Hz). 

#%#!| 22 : 8-:n h^r^>^^-;i/-6-^5 L ;i/^-^--3-(/2-7'D b;i/)-7i/-r >J >-2(3H)-* 
> tfbl^t) B12) 

!H-NMR (270 MHz, CDCla) 6 0.97 (t, 3H, J= 7.3 Hz), 1.29 (t, 3H, J= 6.9 Hz), 
1.85 (q, 2H, J= 7.3 Hz), 2.61 (s, 3H), 3.69 (q, 2H, J= 6.9 Hz), 4.17 (t, 2H, J = 
7.3 Hz), 4.71 (s,' 2H), 10.6 (br, 1H). 

23 : 6-p< ^;i/^-^--3-(73-rD hVl/)-2-(^ h t FD77 >-2--f Jl)-lH-7° 
V>-2(3H)-*> B13) 

15 ^|SI#©^^^ct Ybl^J B4 £ 2-rh7tFP77>j3M 

*H-NMR (270 MHz, CDCI3) 6 0.97 (t, 3H, J= 7.4Hz), 1.78-1.91 (m, 2H), 
1.94-2.08 (m, 2H), 2.24 (m, 1H), 2.45 (m, 1H), 2.53 (s, 3H), 3.96 (m, 1H), 4.07- 
4.20 (m, 3H), 5.16 (dd, 1H, J= 1.1, 5.8 Hz), 11.1 (brs, 1H). 

{#1 24 : 8-(l-ai h * ^;i/)-6-p< )l * -3-(n- 7 V ¥)l)-lH-7i) >- 
2(3H)-*> tfb-£t) B14) 

X H-NMR (270 MHz, CDCI3) 6 0.98 (t, 3H, J= 7.3 Hz), 1.29 (t, 3H, J= 7.0 Hz), 
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1.58 (d, 3H, J= 6.6 Hz), 1.85 (q, 2H, J= 7.3 Hz), 2.66 (s, 3H), 3.57 (m, 1H), 3.66 
(m, 1H), 4.17 (t, 2H, J= 7.3 Hz), 4.72 (q, 1H, J= 6.6 Hz), 9.96 (brs, 1H). 

#%#|J 25 : 6- * 3-)V3-*-Z-(n-y°U hVl/)-2-(^ h v fc K P >-4--f )l)-7H-7° 
V>-2(3H)-*y B15) 

###'J 15 £mm<Dj5mz£ *> N <bi%t! B4 ^;w^*k r^* 

{Helv. Chem. Acta\ 80 1528 1997 ^^HB«4©^^-r1f 4-^F h 

J H-NMR (270 MHz, CDCLs) 6 0.97 (t, 3H, J= 7.4 Hz), 1.81-1.90 (m, 2H), 
1.98-2.15 (m, 4H), 2.04 (s, 3H), 3.20 (m, 1H), 3.52 (dt, 2H, J= 11.8, 3.0 Hz), 
4.02-4.14 (m, 2H), 4.26 (t, 2H, J= 7.3 Hz). 

##$J 26:6-^^;i/^7)--8-(4-^-^V^^D^dr^;i/)-3-(77-rD t-;i/)-7iy-7°U > 
-2(3H)-yf > (-fb^tJ B16) 

###'J 15 tmmO-JSte^k »K <b^rt) B4 h 4-;^V^P'\3r-tf >#;b 

fB<b^^f#^o 

'H-NMR (270 MHz, CDCla) 6 0.97 (t, 3H, J= 7.3 Hz), 1.83-2.60 (m, 10H), 
2.12 (s, 3H), 3.48 (m, 1H), 4.25 (t, 2H, J= 7.3 Hz). 

27 : 8-(l,3-i>^-^V^>-2-^h 0 P^^ P^>^ >-2W ;i/)-6-^< 
-3-(73-7 o PbVl/)-7 J fiT-7 0 'J >-2(3ii)-^-> (fb^-^3 B17) 

###'J 15 h|pja©^S(3ct fb^tl B4 t 2-^Vi/^n^>^>*jl/ 

!H-NMR (270 MHz, CDCI3) 6 0.97 (t, 3H, J= 7.4 Hz), 1.73-2.04 (m, 8H), 2.39 
(s, 3H), 3.51 (t, 1H, J= 8.6 Hz), 3.75-3.94 (m, 4H), 4.22 (t, 2H, J= 7.3 Hz). 

47 



WO 01/47931 PCT/JP00/09160 

2(3H)-*> B18) 

!H-NMR (270 MHz, CDCI3) 6 0.97 (t, 3H, J= 7.4 Hz), 1.83 (q, 2H, J= 7.4 Hz), 
2.57 (s, 3H), 4.15 (t, 2H, J= 7.3 Hz), 4.69 (s, 2H), 4.76 (s, 2H), 7.32-7.38 (m, 
5H), 10.9 (brs, 1H). 

##f#j 29:8-(a--^ b*->'<>i/)l)-6-f?)l^3--3-(n-7°n \?)l)-7H-7V >- 
2(3//)-;t> (fb-^rt; B19) 

iH-NMR (270 MHz, CDCI3) 6 0.93 (t, 3H, J= 7.3 Hz), 1.83 (q, 2H, J= 7.3 Hz), 
2.20 (s, 3H), 3.44 (s, 3H), 4.19 (t, 2H, c/= 7.3 Hz), 5.52 (s, 1H), 7.21-7.30 (m, 
3H), 7.42-7.47 (m, 2H). 

##^J 30 : 8-(2-^< h * is ^ )l)-6- * )l ^ * -3-(n- 7 U ¥)l)-7H-7° 'J >- 
2(3^-^ > (tt&m B20) 

##01 15 i:|5l#(7)^^t cfc «3> fc&m B4 ^ 3-^ h^r^rDt.-7i->^^e) 

'H-NMR (270 MHz, CDCL3) 6 0.98 (t, 3H, J= 7.4 Hz), 1.78-1.92 (m, 2H), 2.56 
(s, 3H), 3.14 (t, 2H, J= 5.9 Hz), 3.44 (s, 3H), 3.79 (t, 2H, J= 5.9 Hz), 4.15-4.20 
(m, 2H), 10.9 (brs, 1H). 

31 : 8-(2-#;i/4^>:n^;i/)-6-^;i/^-3-0>7 o n b°;i/)-7#-7° U >. 
2(3^-^" > tfb^rtJ B21) 

###'J 15 £mffi<Djjmfc& ^ B4 £ n/N^^yxfjU^rib 

^^triBYb^^ff/ro 

!H-NMR (270 MHz, DMSO-A) 6 0.87 (t, 3H, J= 7.6 Hz), 1.63-1.71 (m, 2H), 
2.56 (s, 3H), 2.74 (t, 2H, J= 6.9 Hz), 2.97 (t, 2H, J= 6.9 Hz), 3.96 (t, 2H, J= 7.3 
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Hz). 



)\y)-7H-y°V y-2(3H)-Jr> B22) 

iH-NMR (270 MHz, DMSO-ofe) <5 0.88 (t, 3H, </= 7.2 Hz), 1.65-1.91 (m, 4H), 
1.97-2.09 (m, 2H), 2.57 (s, 3H), 2.89 (s, 3H), 2.90-3.01 (m, 3H), 3.57-3.66 (m, 
2H), 3.84-4.01 (m, 2H), 13.1 (brs, 1H). 

##f^ij 33 : 2-[l-(ter£-;7*h^>;ft;U^— ;i/)t°^>J ^>-4-^M-Q-^^-)l^-^r-3- 
(n-7" TJ ¥ )l)-7 H-7 *) y-2(3H)-*> (ik&yo B23) 

###'J 15 h[5ia©^^^J: Ds^#J B4 MV-A3f»^#i!ptl§ 

iH-NMR (270 MHz, CDCla) (5 0.97 (t, 3H, </= 7.4 Hz), 1.46 (s, 9H), 1.83-2.04 
(m, 6H), 2.09 (s, 3H), 2.83-2.92 (m, 2H), 3.14 (m, 1H), 4.14-4.27 (m, 4H). 

34 : 8-[trans-4-(^>i?)\s$-3r->ti)l<tf- JITS. J * D^^rv 
jl/]-6^^Jl/f^-3-(fl-7'P \^)V)-lH-7 U >-2(3//)-^"> tffr^l B24) 

15 ^ISJfi©^^,}; !^ <b-^rtl B4 £trans-4-(T* y^;i/)^D 

iH-NMR (270 MHz, CDCla) 6 0.95 (t, 3H, J= 7.4 Hz), 1.04-1.12 (m, 4H), 
1.43-1.99 (m, 7H), 2.11 (s, 3H), 2.85 (m, 1H), 3.05-3.15 (m, 2H), 4.16-4.24 (m, 
2H), 4.86 (m, 1H), 5.09 (s, 2H), 7.30-7.36 (m, 5H). 



35 : 8-^3-)l?-yf*^)l-6-J.^)l7-#-3-(n-7°U ¥)\/)-lH-7 »j >-2(3H)- 
(fc&m B25) 
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'H-NMR (270 MHz, CDCls) 6 0.98 (t, 3H, J= 7.6 Hz), 1.26 (t, 3H, J= 7.4 Hz), 
1.88 (q, 2H, J= 7.4 Hz), 2.51 (s, 3H), 2.62 (q, 2H, J= 7.6 Hz), 3.93 (s, 2H), 4.20 
(q, 2H, J= 7.0 Hz), 11.6 (br, 1H). 

###'J 36 : 7-^>> ; ;i/-2,6-v^PD-8-i>^n^>^-;i/7 0 'J > (Yb-a^ CI) 

8-500344 MMOftfe-emZtlZ 7-^>^;i/-8-->^ D^>^;i/-3-(4-^ 
b3^>^>^;i/) ^rit>^-> (6.81 g, 15.8 mmol) JC^^iM-fb U > (60.0 mL, 
644mmol,41 MIS) £»P;LT 6 H^M?l^b£o M^r$£MJ±^ML £ 

mm<to%.x'm&T 30 «#tfe 0 mmm^mm^jvcmmLxmm^t 

*^*7A'^DY^77^ - (@^^ai^;i/ :J n-^\^-^> =33:67) tflU 

mMit&w (4.94 g, 90 %) &mfeo 

iH-NMR (270 MHz, CDCL) 6 1.56-1.70 (m, 2H), 1.88-2.09 (m, 6H), 3.23 
(quin, 1H, J= 7.9 Hz), 5.70 (s, 2H), 6.94-6.97 (m, 2H), 7.32-7.37 (m, 3H). 

###|J 37:(ii)-7-^>^;i/-2-^ D D-8-^>^7 D^->^-;i/-6-(l-t Fn^ri/-3-7i- 
)l7°USi>-2-J )17^ > (fc^m C2) 

<b-^^J Cl (1.64 g,. 4.72 mmol) £ JV;JV-^^f jb*Jl/A7^ K (15 mL) IZ'MM 
(R)-y — J — Jl (1.07 g, 7.08 mmol, 1.5 SSX ^^V7Pt 

^jn^l/T^. > (1.64 mL, 9.41 mmol, 2.0 ^M) ^^PX.T^T 24 B^^f 

Lfco &fom&%m}±mM'&, mm^jit7K^m^rm^-r^mi^ a.i4 g ) & 

h ? ^ 7 4 — (^DD^I/A : J — ;i/ = 90 : 10) tSl U liHH'fbl^J (at 
1.88 g, 86%) %mtco 

iH-NMR (270 MHz, CDCL) 6 1.48-1.73 (m, 2H), 1.76-2.07 (m, 6H), 2.67-2.75 
(m, 2H), 3.08 (dd, 1H, J= 13.3, 8.5 Hz), 3.11 (quin, 1H, J= 8.4 Hz), 3.31 (dd, 
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1H, J= 13.3, 4.8 Hz), 4.37 (m, 1H), 5.55 (d, 1H, J= 15.9 Hz), 5.65 (d, 1H, J= 
15.9 Hz), 7.10-7.38 (m, 10H). 

###|J 38 : (iJ)-7^>i/;V-2-^ P P^>^Jl/-6-[3-(4-7;i/^D 7 

;i/)-i-t KD^r>>rn7i>-2-r;i/T^ y]7*'j > Ofb-S-^i C3) 

##1?|J 37 i:PJ1t©^r^l3j: -fb-^^I Cl (1.64 g, 4.72 mmol) iiib&Vo 
All (1.20 g, 7.09 mmol, 1.5 ^S) £>*gfB'fbl^J (1.75 g, 77%) £t#fc 0 
■H-NMR (270 MHz, CDCL) 6 1.53-1.62 (m, 2H), 1.80-2.02 (m, 6H), 2.61-2.73 
(m, 2H), 3.04 (dd, 1H, ^=13.6, 7.6 Hz), 3.11-3.31 (m, 2H), 4.38 (m, 1H), 5.52 (d, 
1H, J= 15.8 Hz), 5.62 (d, 1H, J= 15.8 Hz), 6.84-7.41 (m, 9H). 

##$1 39 : 6-T 7 ^ y-5-^>^;i/T^ y-l-(4-^ h^-^^>i>JV) t>^is)l (its 
«4) 



8-500344 HB«4CD7j^Ttf <btl& 5, Q-VT ^ J -l-(4-^< h > >?;i/) . 

0^->JV (15.1 g, 57.5 mmol) »Ig (25 mDiizk (lOOmL) (3}g#?;*-t^ 'MU 
t^>X7Jl/rt K (7.00 mL, 68.9 mmol, 1.2 £#nx.T 90 #fg*ft#b 

feoS^rt^7K (100 mL) ^AP^TWtHI-S-Y ^ >-fr (17.4 g, 86 %) £^fcL 
feo <Y 5. >-*^^< ^ y — Jl (250 mL)h ^ P P ^ # > (250 mL) fc$gJj?;§r.-B\ 
-yT JlYM\^t>%± Y U OA (4.28 g, 63.7 mmol, 1.2 ^M) ^MX-t^'ik, B 

m (3.o mL) ^ittLT^rur 12 mrsmnvtzo fc!fomm*mmi,fz&, 

(10.2 g, 58%) 

!H-NMR (270 MHz, DMSO-afe) 6 3.73 (s, 3H), 3.84 (s, 2H), 4.94 (s, 2H), 6.36 
(brs, 2H), 6.87 (d, 2H, J= 8.6 Hz), 7.05 (d, 2H, J= 8.6 Hz), 7.24-7.34 (m, 5H). 

###|J 40 : 7-^y^)\y-8-(tert-y^-)l)-3-(4-A h*z/'<>V)l) =^r^>^> (it 
C5) 

C4 (10.2 g, 29.0 mmol) £ b »j ^ > (10 mL) i3^j$£-fc>\ bMP-f ;i/^7 
D'J K (3.50 mL, 30.5 mmol, 1.1 ^M) ^m^X^UT 24 t^ti# b£o £OS 
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59 %) $j|$bfeo m t>flfzmfo% 2mol/L tKSHI:^ h 'J ^AtK^-S (50 mL) 

l B#HflDfHHS8EU;fe0k 4mol/L pH6 

hl^o «fmufeH<*:*a3i^ «eei£«u mm&® (6.6i g ,92%) 

!H-NMR (270 MHz, DMSO-tfc) 6 1.28 (s, 9H), 3.72 (s, 3H), 5.02 (s, 2H), 5.75 
(brs, 2H), 6.88 (d, 2H, J"= 8.6 Hz), 6.95 (d, 2H, ,7= 7.3 Hz), 7.22-7.33 (m, 3H), 
7.38 (d, 2H, J= 8.6 Hz). 

###IJ 41 : (iJ)-7-^>y;i/-8-(tert-^;i/)-2-^ DD-6-(l-t FD^>>-3-7i-;i/ 
•7D^>-H;i/7^ y)7°U > (flj&m C6) 

###"J 36 hlSMtcZ^&fccfc C5(6.61g, 15.8 mmol) fr£ 7-^>^ 

;i/-8-(te^7f-;i/)-2,G-^^ D D 7'J > (2.18 g, 41%) £f# s ###>J 37 £|ptff© 

'H-NMR (270 MHz, CDCL) (5 1.51 (s, 9H), 2.52-2.61 (m, 2H), 3.28 (dd, 1H, </ 
= 13.5, 8.6 Hz), 3.42 (dd, 1H, J= 13.5, 4.9 Hz), 4.36 (m, 1H), 4.75 (brd, 1H, J= 
8.5 Hz), 5.46 (d, 1H, J= 15.7 Hz), 5.68 (d, 1H, J= 15.7 Hz), 6.93-6.97 (m, 2H), 
7.08 (d, 2H, J= 7.6 Hz), 7.22-7.41 (m, 6H). 

42 : 8-(/Brt-^;i/)-6-^ D f 7 U > tfb^tJ C7) 

HD^^>-2-^;i/*7°hb°U ^> (15.0 g, 94.8 mmol) 
(200 mL) fc$gfl¥£-a\ tlV^D-f )V^7U U h* (14.0 mL, 0 ; 11 mol, 1.2 Mi*) 

^.T^ftBLfcHf*: (18:5 g, 81 %) £flitifcL£o f#*>n£0#:£ 0.5 mol/L 7j<@t 
-fb^" h U £AzMg$£ (150 mL) izmm^^s (5.30 mL, 85.1 mmol, 

i.i iis) %imz.T&ux*m&mnhtzo Rm^m^x^m\^t^ 4moi/L 
Jint? pH6.5 izmmv, mmhtzmfo d9.6g,99%) stol^o mzntzm 

fctZ**i/ffifcV > (60 mL, 0.643 mol, 8.4 MM) %M?LX 5 mUllWWMWLXs 
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*? J—)\, = 95 : 5) -ettSSlU «ffi-ftl^#J (16.7 g, 90 %) £f#fc 0 
'H-NMR (270 MHz, CDCls) 6 1.55 (s, 9H), 2.59 (s, 3H), 9.86 (br, 1H). 

y)-2-^^-;i/^;i/^-;i/-7iy-7*u > tfb-£-#j C8) 

<b^#l C7 (16.7 g, 62.1 mmol) £ 72-^"^^— )V (50 mL) tzfeffig^ (fi)-7 x. 
-jlsT^ — S—JV (14.0 g, 92.6 mmol, 1.5 ^fi) i:^ V7Dt;HW> . 
> (16.4 mL, 94.1 mmol, 1.5 MS) %)m?LX 150 1 (OTJUfbfco Kjfc 

= 95:5) tllU (i?)-8-(te^-^;i/)-6-(lrti K D ^r>>-3-7 ;i/7D;^ >-2- 
^;i/7^)-2^Wt-7ff7'J > m&<$ C9) (9.50 g, 39 %) £t#fe 0 -fb^ 
$f C9 (5.63 g, 15.8 mmol) # J —Jl (200 mL) ^7j< (50 mL) iZ^ffl U =E 
J >\— XJl/7i- Mb-£#J (19.4 g, 31.5 mmol, 2.0 ^fi) Sim^T^fflT 2 P§ 

Lfco i/'JAW7AyPYh^77^ - (7DP^A : * $> J — JV =95: 
5) fllU SUB-fb^ (7.89 g, 96%) £f#£o 

!H-NMR (270 MHz, DMSO-ofe) 5 2.06 (s, 9H), 2.86-3.00 (m, 2H), 3.38 (s, 
3H) ,3.51-3.62 (m, 2H), 4.42 (br, 1H), 4.82 (m, 1H), 7.10-7.34 (m, 5H), 7.90 (br, 
1H), 12.9 (br, 1H). 

44:Cfi)-8-^D^>^;i/-6-(l-t h*D ^i/-3-7x-;i/7D;1>-2-f;i/7 

^ y)-2-7<^;i/^;i/*n;i/-7i7-7"U > Ofb-^ cio) 

#%^J 42, 43 h|Bj«©77^(3j; D 4,5-^T^ y-6-t KD^r->-2-^;i/^r h f 
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!H-NMR (270 MHz, DMSO-</ 6 ) 6 1.68-2.08 (m, 8H), 2.86-2.97 (m, 2H), 3.25 
(m, 1H), 3.33 (s, 3H) ,3.50-3.62 (m, 2H), 4.48 (br, 1H), 4.87 (m, 1H), 7.13-7.28 
(m, 5H), 7.84 (br, 1H), 13.1 (br, 1H). 

H$J#iJ l:(5)-2->^D^>fJH,8-yt Fn-8-(4-f3 U Jl)-4-(n-7°U ¥)1)-1H- 
<f^*V [2,l-i] 7V>-5(4H)-yf> (it^m 1) 

V -V — y-JV • * ~7 - ^"r D it-f 9 'J >y 9 - >T 5. * h U — (^. Heterocycl. CAem\ 
30 241 1993 ^ (3|3ti60^^-ef#^tl-5 8-^>^P^>^-;i/-6-^^;i/ 
^^|--3-(77-rP \f H-7 V >-2(3#)-;t> ab-^#3 Bl) (576 mg, 1.97 mmol) 
£0%mi~3-£mi?tlfcH:-& ! ®) A3 (300 mg, 1.97 mmol, 1.0 M3S) £ t° »J > 
(lmL) cK 150 °CT» 5 R#P B m#b£ 0 V^^MJEt^fe LTff ^> U 
A^l/*7A^D7 hV^y <i— (^DP^A : ^^y— Jl = 100 : 0~90 : 
10) "eUSSiU (^)-8-i/^D^>^;i/-6-[l-t KPdr^-3-(4-t V *J)V)7°Vrt>-2- 
4 JIT ^ J\-3-(n-7°U ¥Jl)-7H-7°V >-2(3H)-#> ift&tfa la) (578 mg, 74 %) 

<b^J la (578 mg, 1.46 mmol) lZi&fc3-*—)l (5.0 mL, 68.5 mmol, 47 ^ 

S) 60 °C-e 2 KfH«#bfeo 3a*J©Jfi'fb^-^--;i/5S:g^U n^n 

fea^(-^PP^;VA (10 mL) ilffiftlj^K**^- h 'J£Azfc$g$£ (10 mL) £ 

mx, m^-e 12 Npsat^bfeo ^D^A-eiUiu mmm^mamt±Y 

98 : 2) tllU lgt^7PD*;bAi:^^y- ;i/*iP*T*ftH"rsJISS*«!^ 

U mUit^ (310 mg, 56 %) %&&mfot btlffeo 

la fcj\ WT©^£J3£oT£)t#e>*l£o 
OXONE® (T;b H U y ^*±M, 2.46 g, 4.00 mmol, 4.0 ^S) £zk (10 mL) £ 
mPD*M (10 mL) £M^U 0-5 °C(C^£PL;fco <b^ Bl(292mg, 
1.00 mmol) ^hWTLtz'^ h ^ y^-)]/T>^=- 1? A^W h*P^>X;i/7i-h 
(136 mg, 0.40 mmol, 0.4 ^*) £#n;t N ^©2; £<?)?UJ^-£ 2 B#^il#bfco * 

pp*;i/At-Mu if e> n it mmm & m?Kmm v ^ ^^^At«bt 3t?i^ 
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###|J l~3"ef# ^tltzik&ty) A3 (152 mg, 1.00 mmol, 1.0 M3S) h N, N-Vj 
V70 \Z)]/3.?-)]/7X y (178 //L, 1.00 mmol, 1.0 ^M) ^flP/LT i§IS b£o f# 
^tlfcgl^b'J ^> (4mL) SriJP^, 50 °CT 4 B#P e m#b£o ££>M£r#J 
A3 (76 mg, 0.50 mmol, 0.5 Mjg) £flP;i, 3 B#P H m#bfeo S«&2llifJL ^> 

'j^^*7A^P7 h^*^7^— (i^^ai^;v : ;i/) -emu 

la (300 mg, 76 %) £t#fc 0 
ife/& : 256-257 °C (^ D D A - * ^ y — 

•H-NMR (270 MHz, DMSO-<&) (5 0.83 (t, 3H, J= 7.4 Hz), 1.57-1.95 (m, 10H), 
2.88 (d, 2H, J= 7.3 Hz), 3.06 (m, 1H), 3.55 (m, 1H), 3.79 (t, 2H, J= 7,3 Hz), 
3.91 (t, 1H, J= 10.4 Hz), 4.53 (m, 1H), 7.32 (d, 2H, J= 5.6 Hz), 8.45 (d, 2H, J= 
5.6 Hz). 

IR (KBr) : 1693, 1656, 1009, 744 cm 1 
TOF-MS : m/z 379 (M + +l). 
TLMfrtit : C21H26N6O £LT 

Bf MiM (%) : C, 66.64; H, 6.92; N, 22.21. 

H$Hfi (%) : C, 66.71; H, 7.00; N, 22.14. 

2 : (i?)-2-->^D^>fJl/-7,8-^t KP-8-(4-b=f U )l)-4-(n-y°U b°;i/)- 

lbw [2,1-i] 7'ij>-5(4^)-t> z?-?i5^ (its® 2) 

^l»J 1 h|5pf§©7j&k: J: ^ -fb^^J Bl (30.7 g, 105 mmol) t (E)-N-(tert- 

f#£>n£ (i?)-2-T^ y-3-(4-bU VJi)-i-7°n^y— jv Uh&W A4) (16.0 g, 105 

mmol, 1.0 mm.) frZmmfc^mcD? U— -ft tfbl^rtJ 2a) (20.4 g, 51 %) £f#£o 
{b^^l 2a (18.0 g, 47.6 mmol) {Z (7.14 g, 47.6 mmol, 1.0 ^M) £flP 

^ 3i^y-;i/^7KTS^U fSIB-fbilrtJ (23.5 g, 92%) £fi£j|§K££bTf# 

f^l o 

Hkjft : 223-224 °C J — ;1/-tK) 

iH-NMR (270 MHz, DMSO-tfs) (5 0.85 (t, 3H, J= 7.4 Hz), 1.59-2.02 (m, 10H), 
2.93 (d, 2H, J= 6.9 Hz), 3.23 (m, 1H), 3.60 (dd, 1H, J= 10.9, 6.9 Hz), 3.82 (t, 
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2H, J= 7.1 Hz), 3.98 (t, 1H, J= 10.4 Hz), 4.27 (s, 2H), 4.58 (m, 1H), 7.37 (d, 2H, 

J= 5.6 Hz), 8.47 (d, 2H, J= 5.6 Hz). 

IR (KBr) : 1716, 1679, 1577 cm 1 

TOF-MS : m/z 379 (M + +l). 

ixMfrtfx : C 2 iH 2 6N 6 0 • C 4 H 6 06 • 0.5H 2 O t UT 

B^WIM (%) : C, 55.86; H, 6.19; N, 15.63. 

H$i]ffi (%) : C, 56.03; H, 6.06; N, 15.45. 

MtfcW 3 : 2-^>^D^>^-;i/-7,8-^t Kn-8-(2-t:n u )i)-4-(n-y°n u;i)-iH--i 

V#V[2,l-i] r'J >-5(4^-^> m&Vo 3) 

mmm 1 tmrn^mzx^Os it&m bi (483 mg, i.64 mmoi) t^mm 4 

-£m<htLtz<lk^m A5 (505 mg, 3.28 mmol, 2.0 M3fi) ' ^St&fb^ (103 mg, 
20%) S^H^fcb-C^fco 

Rbj& : 147-150 °c (^.;-;i/-^nn*;i/A) 

'H-NMR (270 MHz, CDCla) 6 0.98 (t, 3H, J= 7.3 Hz), 1.63-1.89 (m, 8H), 
1.98-2.08 (m, 2H), 3.01-3.19 (m, 3H), 3.87 (dd, 1H, J= 11.2, 6.8 Hz), 4.04 (t, 2H, 
J= 7.2 Hz), 4.16 (t, 1H, J= 10.0 Hz), 4.70 (m, 1H), 7.09-7.16 (m, 2H), 7.53 (dt, 
1H, J= 8.0, 1.7 Hz), 8.53 (d, 1H, J= 4.6 Hz). 
IR (CHCI3) : 1693, 1655 cm 1 
EI-MS : m/z 378 (M + ). 



^MM 4 : 2-S/^D^>f;i/-7,8-^h K D-8-(3-fu U ^1/)-4-(/j-37°d £;i/)-l#->f 
^*V[2,l-i] 7iJ>-5(4i^)-t> tfbl^ 4) 

Hffl60!l 1 ^Is]^©^^i-ct Bl (290 mg, 0.99 mmol) 5 

-£m<bntzih-&m A6 (300 mg, 1.97 mmol, 2.0 ^*) ^IIIBfb^ (51 mg, 
14%) %mtco 

m& : 247-250 °C (BM ttfr- S^^loi— 

iH-NMR (270 MHz, DMSO-ok) (5 0.90 (t, 3H, */ = 7.6 Hz), 1.67-1.76 (m, 8H), 
2.08 (m, 2H), 3.29-3.31 (m, 3H), 3.98-4.08 (m, 3H), 4.31 (t, 1H, J= 10.5 Hz), 

56 



WO 01/47931 PCT/JP00/09160 

4.85 (m, 1H), 8.02 (t, 1H, J= 6.0 Hz), 8.53 (d, 1H, J= 7.8 Hz), 8.85 (d, 1H, J= 

5.2 Hz), 8.90 (s, 1H). 

IR (CHCla) : 1718, 1678 cm 1 

FAB-MS : m/z 379 (M + +l). 

HSfg#!l 5 : i-i/Z D^>^;i/-7,8-i?b h*n-8-(2-^f;i/^7^- ;i/-4--r;i/^^ 

Jl)-4-(n-y°UUjV)-lH-4 zjr-J [2,1-i] 7°U >-5(4 J fiO-^"> (fb^tJ 5) 

H»J 1 ^IpUfcD^YS^J; I? N <b-^tl Bl (450 mg, 1.53 mmol) £###>J 6 
Tt#e>tlfe<b^ A7 (526 mg, 3.06 mmol, 2.0 MM) i^ibUUit^(Dy U — 
f^S^ 4 mol/L ^fb7KS-^^ d r-f->t:iMM'fbb, ^HBfb^tJ (100 mg, 
15%) %&&mfot btffeo 

ife^ : 125-128 °c (o;^y-;i/) 

'H-NMR (270 MHz, DMSO-tfs) 6 0.89 (t, 3H, J= 7.2 Hz), L65-1.77 (m, 8H), 
2.01-2.11 (m, 2H), 2.64 (s, 3H), 3.15 (d, 2H, J= 6.6 Hz), 3.31 (m, 1H), 3.98 (t, 
2H, J= 7.3 Hz), 4.07 (dd, 1H, J= 11.3, 6.3 Hz), 4.29 (t, 1H, J= 11.3 Hz) ; 4.76 
(m, 1H), 7.34 (s, 1H), 10.6 (brs, 1H). 
IR(CHC1 3 ) : 1716, 1676, 1584 cm 1 
FAB-MS : m/z 399 (M + +l). 

"MMH 6 : 2-i>^DA>f/l/-7,8-^t K D-4-(/2-7°D tVl/)-8-(2- 5^ 
;^)-l#W [2,1-j] 7'J>-5(4fl)-t> tfb^ 6) 

H»J 1 ^loI^CD^^J; fb^r^l Bl (954 mg, 3.27 mmol) 7 
rm^tltz^m A8 (500 mg, 3.27 mmol, 1.0 ^S) ^SIB-fbl^ (130 mg, 
10%) §a6@ft^btl#feo 
ib£ : 225-228 °C (^^y-;i/-^DD*M) 

JH-NMR (270 MHz, CDCI3) 6 0.98 (t, 3H, J= 7.6 Hz), 1.71-1.93 (m, 8H), 
2.12-2.21 (m, 2H), 3.22-3.32 (m, 2H), 3.49 (dd, 1H, J= 15.7, 5.9 Hz), 4.11 (t, 2H, 
J= 7.6 Hz), 4.22 (dd, 1H, J= 11.9, 6.8 Hz), 4.51 (dd, 1H, J= 11.9, 10.3 Hz), 
4.98 (m, 1H), 8.52 (d, 1H, J= 2.2 Hz), 8.56 (s, 1H), 8.58 (d, 1H, J= 2.2 Hz). 
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IR(CHC1 3 ) : 1716, 1684, 1587 cm 1 
FAB-MS : m/z 380 (M + +l). 

MMM 7:2^>^o^>f;i/-7,8-i;h H u-4-(n-y°u bVl^)-8-(4-fcT U 

)V)-1H-J^W [2,1-i] y'V > -5(4/^-71- > tfb-£#J 7) 

5IJfe#l 1 hlpIilO^ii^j; fbl^t) Bl (954 mg, 3.27 mmol) £##{*"J 8 
rm^>tlfz^^} A9 (500 mg, 3.27 mmol, 1.0 MM) *^tifH<b^ (32 mg, 
3%) %&&mfotVTmtzo 
■ m& : 255-260 °C ^ J — )\y -WW.^ )^) 
iH-NMR (270 MHz, CDCls) 6 0.97 (t, 3H, J= 7.3 Hz), 1.67-1.82 (m, 8H), 
1.99-2.09 (m, 2H), 3.02-3.22 (m, 3H), 3.88 (dd, 1H, J= 11.6, 4.1 Hz), 4.01 (t, 2H, 
J= 7.6 Hz), 4.21 (t, 1H, J= 11.6 Hz), 4.80 (m, 1H), 7.23 (d, 1H, J= 5.1 Hz), 8.62 
(d, 1H, J=5.1 Hz), 9.13 (s, 1H). 
IR (CHCla) : 1690, 1655, 1591 cm 1 
FAB-MS : m/z 380 (M + +l). 



8 : 7,8- S^t KP-8-(4-tT3 U ;i/)-2,4-^ ~? D t:;i/-l^-^ [2,1-i] 7° 

U > -5(4^-^1- > (<fb-£#J 8) 

l ^^©^(-J:^ 14 -£mt>tlfzfc&VO B2 (266 mg, 

1.00 mmol) 9 tlfcik&VQ A10 (304 mg, 2.00 mmol, 2.0 ^M) 

fr^IB'fblirtJ (195 mg, 55%) £ fi&Sft:^ bTftfco 

: 270-274 °C (f^^m^;b — ^rc^;^— ^;i/) 
!H-NMR (270 MHz, CDCI3) 6 0.95-1.02 (m, 6H), 1.71-1.87 (m, 4H), 2.69-2.75 
(m, 2H), 2.83-2.93 (m, 2H), 3.72 (dd, 1H, J= 11.2, 6.6 Hz), 4.01 (t, 2H, J= 5.9 
Hz), 4.10 (t, 1H, J= 11.2 Hz), 4.35 (m, 1H), 7.25 (d, 2H, J= 4.6 Hz), 8.55 (d, 2H, 
J= 4.6 Hz). 

IR (CHCI3) : 1690, 1653 cm 1 
EI-MS : m/z 352 (M + ). 
jxMfttfi : C19H24N6O Jilt 
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= | (%) : C, 64.75; H, 6.86; N, 23.85. 
H$iJ{ji (%) : C, 64.80; H, 7.00; N, 24.02. 

"MMM 9 : (ii)-2->^ D-\^r^>;i/-7,8-^t: KD-8-(4-h°3 U jl)-4-(n-7°U bVI/)- 
li^-^ [2,1-i] 7iJ>-5(4fi)-t> (ib&yt) 9) 



^wj i ^isiii©^^{cj; ^ 15 -zm^nMk&yd B3(i.oog, 3.27 

mmol) hit^ A4 (750 mg, 4.93 mmol, 1.5 Mafi) fr£>*II3fbl^J (510 rag, 
40%) £&&M^bT?#£o 
gftjiH : 262-263 °C J —)V> 

iH-NMR (270 MHz, CDC1 3 ) 6 0.96 (t, 3H, J= 7.5 Hz), 1.20-1.58 (m, 6H), 
1.70-1.86 (m, 4H), 2.01-2.05 (m, 2H), 2.76 (m, 1H), 2.88 (dd, 1H, J= 13.3, 5.8 
Hz), 2.95 (dd, 1H, ^=13.2, 7.6 Hz), 3.69 (dd, 1H, J= 11.2, 6.9 Hz), 3.98 (t, 2H, 
J= 7.5 Hz), 4.07 (t, 1H, J= 10.6 Hz), 4.49 (m, 1H), 7.24 (d, 2H, J= 4.6 Hz), 
8.55 (d, 2H, J= 4.6 Hz). 
IR (KBr) : 2929, 1687, 1660, 746 cm 1 
TOF-MS : m/z 393 (M + +l). 
Tcf^f/r : C22H 28 N 6 0 hlsX 

(%) : C, 67.32; H, 7.19; N, 21.41. 
H^MB (%) : C, 67.85; H, 7.54; N, 21.57. 

USS^iJ 10 : (fi)-2--> 9 V 7°^J]/-7,8-is t FP -8-(4- b Zl U J\s)-4-(n-7°V hVl/)-li7- 
>T^^V [2,1-i] 7*U >-5(4 J fiO-^> Z^gSil 10) 

nm^j i i:iqi«©^asic«fc?)N i6 xm^nrcit^ B5 (700 mg, 

2.52 mmol) h-fb^ A4 (570 mg, 3.75 mmol, 1.5 ^») tpt>UM4h&W)(D7 V 
— #: tfb-£-f?J 10a) (100 mg, 11 %) £f#£ 0 {b^ 10a (100 mg, 0.27 mmol) © 
^< ^ y — ;i/jg$ft (1 mL) iZ D-m^BW. (83 mg, 0.27 mmol, 1.0 ^fi) (D*$> J — 

dmL) £#nx.Ti§lS^ ;k -fcrcwfc^, m 

HS<b-^r#3 (60 mg, 43 %) § Q mfo t b T f# tz o 
ifei^ : 203-204 °C J — ;I/-tR) 
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'H-NMR (270 MHz, CDCla) 6 0.86 (t, 3H, J= 7.6 Hz), 1.60-1.68 (m, 2H), 
1.85-2.02 (m, 2H), 2.25-2.35 (m, 4H), 2.94 (d, 2H, J= 7.0 Hz), 3.54 (m,lH), 3.62 
(dd, 1H, J= 10.3, 7.0 Hz), 3.84 (t, 2H, J= 7.6 Hz), 3.99 (t, 1H, J= 10.5 Hz), 
4.59 (m, 1H), 7.33 (d, 2H, J= 5.9 Hz), 8.47 (d, 2H, J= 5.9 Hz). 
IR (KBr) : 1714, 1681, 1585 cm 1 
TOF-MS : m/z 365 (M + +l). 

7xMfr%x : C20H24N6O • C 4 Hg06 • O.25H2O tLX 
stWiM (%) : C, 55.53; H, 5.92; N, 16.19. 
Hi'Jfit (%) : C, 55.48; H, 5.89; N, 16.12. 

»J 11 : 2-(tert-7"?-)V)-l,d,-i?\i Kn-8-(4-b°^J U )]/)-4-(n-7°U KJ]/)-lH->i 5. 
W[2,l-i\ 7ij>-5(W> «b^t) 11) 

mmm 1 tmmco^m^^ ^ 17 xn^ntzit^m B6 (280 m g , 

1.00 mmol) 9 H'ffiZ>nfzfcSVd A10 (304 mg, 2.00 mmol, 2.0 ^S) 

^flgB^tJ (231 mg, 63 %) £ bTtffco 
m& : 293-295 °C (H^n^- *f cn^l/ji— 

•H-NMR (270 MHz, CDCla) 6 0.97 (t, 3H, J= 7.3 Hz), 1.40 (s, 9H), 1.74-1.84 
(m, 2H), 2.86-2.96 (m, 2H), 3.66 (dd, 1H, J= 10.9, 7.3 Hz), 3.99 (t, 2H, J= 7.2 
Hz), 4.10 (t, 1H, J= 10.9 Hz), 4.55 (m, 1H), 7.29 (d, 2H, J= 4.6 Hz), 8.65 (d, 2H, 
J= 4.6 Hz). 

IR (CHCla) : 1690, 1655 cm 1 
EI-MS : m/z 366 (M + ). 
7C^^*f : C20H26N6O tlsT 



(%) : C, 65.55; H, 7.15; N, 22.93. 
^MiM (%) : C, 65.40; H, 7.25; N, 22.98. 

MMffl 12 : 7,8-^t KD-2-(l-^^-;i/^>^ D>\dr>>;i/)-8-(4-f3 U Jl/)-4-(n-y°d 
¥)l)-lH--( *W [2,1-j] /'J >-5(4H)-yf> 2 J^ltiM tfb^rt! 12) 

mum 1 ^isut©^^ ^ is xm^nt^it^Wi B7 (300 m g , 
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0.94 mmol) £##$1 9 £> tlfc'fb-^ A10 (200 mg, 1.32 mmol, 1.4 ^g) 

frt>mmt&%(D7 tzoZtiz 4moi/L m^m- v-x ^>mm^ 

Jfi&JfrfbU ^^1t> N »^^T"^ B e B U telS-fb^ (240 mg, 53%) & 

: 149-150 °c (^v->-mm^)i) 

l H-NMR (270 MHz, CDCla) 6 0.95 (t, 3H, J= 7.4 Hz), 1.30 (s, 3H), 1.24-1.76 

(m, 10H), 2.08-2.17 (m, 2H), 3.45 (m, 1H), 3.59 (m, 1H), 4.05-4.11 (m, 3H), 4.68 

(m, 1H), 5.20 (m, 1H), 8.19 (d, 2H, J= 4.6 Hz), 8.89 (d, 2H, J= 4.6 Hz). 

IR (KBr) : 2809, 1716, 1679, 1589, 742 cm 1 

FAB-MS : m/z 407 (M + +l). 

TxMfttfc : C 2 3H 3 oN 6 0 • 2HC1 • 2H2O tbt 

et^Efil (%) : C, 53.59; H, 7.04; N, 16.30. 

HSlJffi (%) : C, 53.48; H, 7.06; N, 16.09. 

^»Jl3:7,8-^t KP-8-(4-t"3 U;b)-4-(i2-rnbVU)-liy-r X¥ S J [2,1-i] 7*iJ 
>-5(4H)-yf> (it^fA 13) 

V ^ — s\y^ D^^'Jy^-^^hU- (</. Heterocycl. Chem.\ 

30 241 Ms 1993 ^t3HB^©^^-ef#^n-5 6-/f t-3-(^7Df 
)l/)-7H-7V >-2(3t7)-^-> (-fb^#J B8) (6.80 g, 30.3 mmol) £ A^AT-S>^^;i/* 
JIAT* K (100 mL) j^^* U «>A (8.40 g, 60.8 mmol, 2.0 ^g) N 

^>^;i/7*D^ K (3.90 mL, 33.1 mmol, 1.1 ^jt) "C^iSl? 2 B^lUf 

&c&, «JES£«UT 7-^>^;Wfc tffr&fc 13a) (7.22 g, 75 %) £f#fco <b^r#5 
13a (2.00 g, 6.36 mmol) ^b*U^> (30 mL) 1<zmM£-&, 9 T'^tlfc 

A10 (1.90 g, 12.8 mmol, 2.0 ^M) £flD;ts 10 P^»M^T»bfco 

D*;i/A : ^<^y-;i/ = 10 : 1) t'HS Ls ttinffc (940 mg, 35 %) £f#fc 0 Hi 
Mfo (940 mg, 2.25 mmol) {Zi^it^-^T =-)V (5 mL) ^Jn^.^ 60 °CT 2.5 B#|ig 

M«#Lfe 0 Mb^-^^ffeLfeiL iSTOStTKis^ h y *>A7jag?re* 
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7j<M^ h U ^AT^!ltb^££^5feb£o ^UT^Vl/T^A^P x- Y7^7j 
-(^DD A : 7< # y — ;b = 98 : 2) -efiM l/> IUbft: (570 mg, 64 %) £ 
ffifzo Mltifc (20 mg, 0.05 mmol) ;i/ (2 mL) 20%tK^ 

-fb^^<> A-J^Hl (10 mg) N mftTy^-t'A (20 mg, 0.35 mmol, 7.0 ijg) 

± h U ^A7jc^r«^fobfeo H^^^PP^AT-ttmu *MJi£g&fn 

W?y A — (^DD*M : ^<^y— Jl = 95 : 5)^11^ ffmB-fbl^ (10 
mg, 23%) £f#£ 0 

!H-NMR (270 MHz, CDCls) 6 0.99 (t, 3H, J= 7.3 Hz), 1.82 (q, 2H, J= 7.3 Hz), 
2.94 (m, 2H), 3.84 (dd, 1H, J= 11.2, 5.9 Hz), 4.06 (t, 2H, J= 7.3 Hz), 4.11 (t, 1H, 
J= 10.9 Hz), 4.30 (m, 1H), 7.15 (d, 2H, J= 5.6 Hz), 7.65 (s, 1H), 8.50 (d, 2H, J= 
5.9 Hz). 

EI.MS : m/z 308 (M + ). 



ftWJ 14 : n ^>f;i/-4-i/ ^ n 7d hVM f t K p -8-(4- h° 3 U 

W [2,1-j] 7-g>-5(4^-t> 2 ab-^#3 14) 

^Ste^j i tmwxDjjmz&iOs 19 T-f#^nfe<b^-#3 B9 (500 mg, 

1.71 mmol) £###>J 9 -effiZtlizib&Wl A10 (350 mg, 2.32 mmol, 1.4 MSfi) 
*» 7 U— f* (500 mg, 78%) £f#fc 0 4mol/L Mb7j<*- 

^^>$SSrem&^fbU x^7-;i/TSiib^ flliHbl^ (540 mg, 
71%) £fi£iia#:£:bTf#£o 
Mj£ : 240-241 °C J 

'H-NMK (270 MHz, DMSO-cfe) 6 0.47-0.50 (m, 4H), 1.25 (m, 1H), 1.76-1.90 
(m, 6H), 2.06-2.20 (m, 2H), 3.28-3.38 (m, 3H), 3.92 (d, 2H, J= 6.9 Hz), 4.06 (m, 
1H), 4.34 (t, 1H, J= 9.2 Hz), 4.87 (m, 1H), 7.95 (d, 2H, J= 6.3 Hz), 8.86 (d, 2H, 
J= 6.3 Hz). 

IR (KBr) : 1720, 1673, 1637, 746 cm 1 
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FAB-MS : m/z 391 (M + +l). 

7\M%%\ : C22H2GN6O • 2HC1 • I.2H2O tl^X 

(%) : C, 54.48; H, 6.32; N, 17.33. 

(%) : C, 54.51; H, 6.41; N, 17.14. 



USE^J 15 : 2-(tert- 7^-)l/)-4- i/ 1? & 7n hVl^ t K D-8-(4-tT=/ U 

;b)-l/Y-^f [2,1-j] 7°U >-5(4#M"> 2 HiltJti tfb^rtl 15) 

mum 1 hisi^i©^rS(c 20 Tm^ntz^m bio (700 m g , 

2.45 mmol) t 9 Tt# A10 (500 mg, 3.33 mmol, 1.4 ^g) 

^fita-fb^cD? u-#:§t#^oCin^ 4moi/L mtikm - >mm~c~ 

iUm^t U x^y -;i/T?f ISIl-r § ^ ct D *HH3^tJ (380 mg, 35 %) £ 

i&M*. : 205-206 °C (z- # V — Jl) 

■H-NMK (270 MHz, DMSO-tfe) 6 0.46-0.55 (m, 4H), 1.37 (m, 1H), 1.44 (s, 9H), 

3.34-3.59 (m, 2H), 4.02 (d, 2H, J= 7.3 Hz), 4.19 (dd, 1H, J= 11.9, 6.3 Hz), 4.51 

(t, 1H, J= 11.1 Hz), 4.96 (m, 1H), 7.55 (brs, 1H), 8.15 (d, 2H, J= 6.3 Hz), 

8.76-8.85 (m, 2H), 11.0 (brs, 1H), 13.2 (brs, 1H). 

IR (KBr) : 2983, 1716, 1673, 1589, 746 cm 1 

TOF-MS : m/z 379 (M + +l). 

Tnfft^ftf : C21H26N6O • 2HC1 • 2.5H 2 0 tbt 

fUS-fit (%) : C, 50.81; H, 6.70; N, 16.93. 

H$!H6 (%) : C, 51.15; H, 6.68; N, 16.76. 

16 : 2-^>^D^>^;i/-4-^^;i/-7,8-^t FD-8-(4-h°3 *) )1)-1H-J ^ *T 
V [2,1-7] 7 V y -SiAH)--* y 2 tfb^tJ 16) 

mMM 1 ^|eUf©#&k: J; ##0iJ 21 ^n/r'fb^ Bll (410 mg, 
1.51 mmol) £##f?!| 9 ^m^tltzit^^} AlO (310 mg, 2.00 mmol, 1.5 ^M) 
fr^ftHB-fbl^J©? U— (100 mg, 19%) &ntco ^tl% 4mol/L ^b7_k^- 
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mit&m (60 mg, 9 %> zmtco 

m& : 180-181 °C (^+J->-:n#y — )V) 

!H-NMR (270 MHz, DMSO-*) 6 1.25 (t, 3H, J= 6.9 Hz), 1.60-1.90 (m, 6H), 
2.00-2.20 (m, 2H), 3.25-3.45 (m, 3H), 3.95-4.15 (m, 3H), 4.32 (t, 1H, J= 10.7 
Hz), 4.87 (m, 1H), 7.96 (d, 2H, J= 5.8 Hz), 8.87 (d, 2H, J= 5.8 Hz). 
IR (KBr) : 1716, 1679, 1583, 1512, 742 cm 1 
TOF-MS : m/z 364 (M + ). 
TuMfrtfT : C20H24N6O • 2HC1 • 2H2O tlsT 
■ atWiM (%) : C, 50.74; H, 6.39; N, 17.75. 
HS'Jffi (%) : C, 51.15; H, 6.33; N, 17.51. 

MMM 17: i-^>^i/-2-^^D^>fjb-7,8-^h KP-8-^^;i/x;i/Ah— 

i/^fjb-4-(z!-7D \Z)V)-lH-4 K ¥ S J [2,1-j] 7°*) >-5(4B)-*> 0bl^tJ 17) 
<b-o-^ Bl (1.17 g, 4.00 mmol) % N,N-i?* f-JVftJV A T X K (20 mL) fZ?§ 
t><l£# U <^A (607 mg, 4.40 mmol, 1.1 i)M) ^'Ov^l^P 5. h* (523 
//L, 4.40 mmol, 1.1 M3S) SSP^T^T 1 B$P B 1«t#b£o £ t>lZ^>P)l7 
P 5. K (48 //L, 0.40 mmol, 0.1 iiS) £#[|;LT 60 °CT 1 PrM# bfeflL p< 

— (^pp*;i/A) trljfSlbfco W^ftfe^€i&#>>l»Sf £ y y (547 

mg, 6.00mmol) £#nx., 150 °Ct? 4 0$ P^if^ bfco MJfo?t£ ^> 'J iiffrti ^ A 
^D-x'h^^y-r — (^DD A : p< # J —)V = 98 : 2~90 : 10) tlM b 
f z ^ yDD^l/A, i/xf ;Vx-t;^ ?)Sg B H B bt S6ISb b b (500 mg) £f# 
feo f#5)tl/rM^^^^PPp<^> (5mL) ^^>^M-J^D 
'J K (275 uL, 3.54 mmol) il ^ <i V 7° P tVU ^ T 5. > (923 /zL, 5.31 
mmol) S^P^T^t: 2 BtPsW^bfeo Sjifrr$£ ^ P P A, 7j<-£#7$U 

> 

^)it^*y->frt>m^BL, mmb&M (500 m g , 26%) ^m^mi^t\^r 
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'H-NMR (270 MHz, CDC1 3 ) 6 0.96 (t, 3H, J= 7.6 Hz), 1.73-1.81 (m, 10H), 
2.84 (s, 3H), 2.92 (m, 1H), 3.81 (dd, 1H, J= 11.2, 7.0 Hz), 3.96 (t, 2H, J= 7.3 
Hz), 3.99 (m, 1H), 4.22 (dd, 1H, J= 10.0, 5.1 Hz), 4.30 (dd, 1H, J= 10.0, 4.3 
Hz), 4.53 (m, 1H), 5.44 (d, 1H, J= 16.5 Hz), 5.53 (d, 1H, J= 16.5 Hz), 7.12 (d, 
2H, J= 6.8 Hz), 7.26-7.35 (m, 3H). 

mMM 18 : 2-i/^n^>^;b-7,8-^b 

* F^r^^fiV-^/D^W-m-f^y [2,1-i] m >-5(4#M-> (it&fa- 
18) 

<b-a-^l Bl (10.2 g, 34.8 mmol) § N,N-V * ^-JV^JV A 7* 5. K (100 mL) (3 
JSU?*^ J^St^U^A (10.6 g, 76.6 mmol, 2.2 ^fi) h ^ p P ^ 
— (5.30 mL, 70.1 mmol, 2.0 ^fi) ^*a^.T 60 °C "C 4 B$FWbfeoM 

AT^jlbL ;b (5.00 g, 36.2 mmol) ^^jn^T150 °CT' 4 

*? = 95:5-75:25) -£ftS^U efeiftttft (10.0 g) mbtltc 

i»^^nn^^> (100 mL) t*#U ^^>XMr;b^piJ K (8.12 
mL, 104 mmol) £ V b;i/:n^-;b7' ^ > (19.0 mL, 139 mmol) 

Mrc 2 B§p 0 TOtLfeo SJfoM£^np*;i/A-7K-£^r$U Mliv^^ 

J — ;i/ = 100 : 0~90 : 10) fll U ^HBfb^r^ (7.48 g, 49 %) 

iH-NMR (270 MHz, CDCL) <5 0.96 (t, 3H, J= 7.3 Hz), 1.69-2.05 (m, 10H), 

3.05 (s, 3H), 3.20 (m, 1H), 3.38 (s, 3H), 3.85 (dd, 1H, J= 11.6, 6.5 Hz), 3.94- 

4.06 (m, 3H), 4.27 (dd, 1H, J= 10.5, 5.7 Hz), 4.37 (dd, 1H, J= 10.5, 4.3 Hz), 
4.59 (m, 1H), 5.59 (s, 2H). 

mMM 19:2-i/^P^>^-;i/-8-(l,3-^^^rV^ V-f > K V >-2-j f-)V)-7,8- 
FD-M h^r^^fM-(/!-7D^l/)-l^ ^ W [2,1-j] 7iJ>-5(4fi)- 
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*> (fc&M 19) 

MMM 18 "eft iotltzih&y® 18 (500 mg, 0.98 mmol) £ N,N-is * ^-Jl^Jl 
A7^ H (lOmL) iZfef&g^ 7^)14^ K^V^A (485 mg, 2.62 mmol, 2.7 

(500 mg, 78 %) £ i: bTff feo 

!H-NMR (270 MHz, CDC1 3 ) (5 0.95 (t, 3H, </= 7.6 Hz), 1.59-1.99 (m, 10H), 
3.18 (m, 1H), 3.34 (s, 3H), 3.70-3.98 (m, 6H), 4.69 (m, 1H), 5.54 (s, 2H), 7.73 
(dd, 2H, J= 5.7, 3.2 Hz), 7.87 (dd, 2H, J= 5.7, 3.2 Hz). 



^Mffi] 20 : 8-7*5. J ^?-)l-2-is? P^>^-;i/-7,8-^b K n-4-(n-7 P ¥)]/)-lff- 

<i \ [2;i-i] r>; >-5(4 J fio-^> 2 (it&m 20) 

»J 19 -^n^tlt^t^ 19 (574 mg, 1.31 mmol) Jl (5 mL) 

b k^s?> 1 7j<« a mD ^n^tifiTi»bfeo sjsb 

»S n n A - * t ^» tlli * 4moi/L zkiHb:*- h U ^A7Kf§r«^ 

?fU M7«^V^^i/r>A-e$g!#bfeo mmW:. 4mol/L Jg-fbTK^-^^^r^ 
(4mL) JV (4mL) £#n;ts iP»jB«£Tx- 2 B^JS^bfco S 

jfctt&ftfig&s ^<^y— ^;i/fr£>jfglHbu ^fBYb^-ti (320 

mg, 84%) ^aM^tbtllfeo 

l H-NMR (270 MHz, DMSO-rf*) 6 0.91 (t, 3H, J= 7.0 Hz), 1.69-1.78 (m, 8H), 
2.06-2.09 (m, 2H), 2.50 (m, 1H), 3.11-3.21 (m, 2H), 3.91-4.09 (m, 2H), 4.20 (dd, 
1H, J= 12.2, 6.2 Hz), 4.30 (t, 1H, J= 11.2 Hz), 4.73 (m, 1H), 8.44 (brs, 3H). 



WMffl 21 : 2-S/^p^>^;i/-7,8-^b K p-4-(j>^p b;i/)-8-(i-b^ V" >j ;i/^< 5f- 

)1)-1H-J*y-J [2,1-i] 7'J>-5(4^)-t> (Yb-^rtl 21) 

^M^'J 17 -ZmZtltiih&V?) 17 (100 mg, 0.21 mmol) £ N,N-is A ^Jl^JV 
AT5. K (lmL) b^V— ;i/ (28 mg, 0.42 mmol, 2.0 ^S) ilj^K 

■feS/^A (137 mg, 0.42 mmol, 2.0 MM) %MZ-X 120 °CT 2 ^Jf#bfeo 
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mg) ^^ilXbfeo cm^^y— (lmL) £$§fl¥U ^^Ty^E-^A (132 
mg, 2.10 mmol) £ 20%7.kiHb^ ^ £ A -j^fft (30 mg) £;!}n£T#nt&MT 

(150 mg) t 20%7km<t^^P^A-^m (50 mg) TM^MtfftT 4 I$|f9 

7^f— (^PP*;i/A : = 10 : l) fllll, ^IB^tl (40 mg, 

52%) ^a»i:btf#fe 0 

IHiM : 138-140 °C <gm*.3-)V) 

'H-NMR (270 MHz, CDCls) 6 0.96 (t, 3H, J= 7.6 Hz), 1.68-1.81 (m, 8H), 
1.98-2.08 (m, 2H), 3.07 (m, 1H), 3.85 (dd, 1H, J= 11.9, 6.2 Hz), 3.97-4.07 (m, 
3H), 4.20-4.30 (m, 2H), 4.62 (m, 1H), 6.09 (s, 1H), 7:37 (s, IH), 7.46 (s, 1H). 
IR (CHCla) : 1686, 1655 cm 1 
FAB-MS : m/z 368 (M + +l). 

MMM 22 : D^> 7 t ;V-7,8-^h FD-8-(M ^ U ^-JV)-4-(n-y"U 

VJD-IH-J * W [2,1-j] 7'J>-5(W> (1k£>m 22) 

mmm 21 tmm^m^^^, mmm 17 -emzntcit&W) 17 (100 mg, 

0.21 mmol) t^^V'J—Jl (38 mg, 0.42 mmol, 2.0 M3M) tf> bUMt&VO (10 

mg, 13 %) btfffeo 

Hu& : 158-160 °C & S —fr-Bm^M 

!H-NMR (270 MHz, CDCls) 6 0.94 (t, 3H, J= 7.6 Hz), 1.68-1.78 (m, 8H), 
2.01-2.11 (m, 2H), 3.15 (m, 1H), 3.69 (dd, 1H, J= 11.3, 7.0 Hz), 3.94 (t, 2H, J= 
7.6 Hz), 4.03-4.11 (m, 2H), 4.24 (dd, 1H, J= 14.0, 4.1 Hz), 4.52 (m, 1H), 6.98 (s, 
1H), 7.02 (s, 1H), 7.76 (s, 1H). 
IR (CHC1 3 ) : 1686, 1655 cm 1 
FAB-MS : m/z 368 (M + +l). 
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il^J 23 : 2-i/pV^>^)]/-7,8-i?\l K D -4-(n- 7 D tT;b)-8-(l,2,4- h V TV — 
Jlji^M-lH-J 5 [2,1-i] 7iJ>-5(4fO-t> (Yb-a-#I 23) 
H«J 21 fc|SH&©#&k:«fc!)x ggjttpj 17 -Vmbtlfefc&VO 17 (200 mg, 
0.42 mmol) £ 1,2,4- h 'J (57 mg, 0.83 mmol, 2.0 MM) fr^WMitS 

m (70 mg, 46 %) % &&mi*t btffeo 
fflU& : 225-230 °C (B^^Jl- ^)V) 

iH-NMR (270 MHz, CDCls) 6 0.95 (t, 3H, J= 7.6 Hz), 1.71-1.82 (m, 8H), 
2.04-2.14 (m, 2H), 3.15 (m, 1H), 3.88-3.98 (m, 3H), 4.09 (t, 1H, J= 10.0 Hz), 
4.38 (t, 2H, J= 4.3 Hz), 4.69 (m, 1H), 7.91 (s, 1H), 8.24 (s, 1H). 
IR (CHCls) : 1687, 1654, 1649 cm 1 
FAB-MS : m/z 369 (M + +l). 

USE^J. 24 : 2^>^nA>^;i/-7,8-^t F d -4-(/j- 7° d fc°;i/)-8-(l- h'D U;i/^^ 

)V)-\H-4 X ?V [2,1-i] 7iJ >-5(4/5-7T> Ofb£-tJ 24) 

HlffB^J 20 -^m^tlf^t^^} 20 (100 mg, 0.26 mmol) 2,5-^^ h 3^>^ 
h7tF077> (67//L, 0.51 mmol, 2.0 ^M) £ N,N-P^ f^Jl/A?^ K 
(2mL) tl»»** 80 °CT 2 RfH«#Ufco KJfofct&SEK^M tKT'^U 

7A^D?h^7^- (Sixf;i/) t«U ^IB^tJ (56 mg, 60%) £ 
m& : 135-140°C (H^rc^l/) 

!H-NMR (270 MHz, CDC1 3 ) 6 0.98 (t, 3H, J= 7.6 Hz), 1.65-1.94 (m, 8H), 
1.99-2.09 (m, 2H), 3.08 (quin, 1H, J= 8.1 Hz), 3.66 (m, 1H), 3.86-4.08 (m, 6H), 
6.04 (t, 2H, J= 2.2 Hz), 6.61 (t, 2H, J= 2.2 Hz) 
IR (CHCls) : 1689, 1653 cm 1 
FAB-MS : m/z 367 (M + +l). 

mMM 25 : 8-(l-^>X^ ^V'J;^^;U)-2->^P^>5^-7,8-^t h'D-4- 
(/j-Zn^-lffY^V [2,1-i] /ij>-5(4fl)-t> i&MM UbS®} 25) 
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'MMm 18 -effiZtlfrfc&ty) 18 (100 mg, 0.23 mmol) £ N,N-¥ *^Jl*Jl 
A7^ K (1 mL) izmm^^, sOXj X )\y (32 mg, 0.27 mmol, 1.2 ^ 

S) ^j^St-fe^^A (149 rag, 0.46 mmol, 2.0 MM) %Mz_T 120 °CT 4 B#Hg 

MTk^^V y ^ -)A« b o Aliens 4 mol/L i^fbTkff? - >}£M 
(2mL) £JQ£, 100 °CT 6 l$IHfll#bfco SJiSt^Iits Ji* -;i/-C#8fe 

u SS^^dd^x 5 i ;i/*»e>i(SS'fbuailB'fb'&«& (40 m g) 

42 %) S^filfti:bT»feo 

14^ : 185-190 °C (i;^PD^>-i-rjl/) 

*H-NMR (270 MHz, DMSO-cfe) 6 0.97 (t, 3H, </= 7.0 Hz), 1.71-1.86 (m, 8H), 
2.09-2.19 (m, 2H), 3.28 (m, 1H), 3.31-3.63 (m, 2H), 4.08 (t, 2H, J= 7.6 Hz), 4.37 
(m, 1H), 4.53 (m, 1H), 5.18 (m, 1H), 7.55-7.66 (m, 2H), 7.80-7.93 (m, 2H), 8.27 
(s, 1H). 

IR (CHCI3): 1720, 1678, 1589 cm 1 
FAB-MS: m/z 418 (M++1). 

HSfg#!l 26 : 8-^7 P O ^ f Jl/-2->^ D Jl/-7,8-^ t K D-4-(/2-7n \^J]/)-lH- 

j [2,1-i] 7>j>-5(w> tmtm w&m 26) 

it^^) Bl (799 mg, 2.74 mmol) t dl-lz >J J —)]/ (846 mg, 9.30 mmol, 3.4 

mm.) £*g-£u 150 °ct 4 mmnmmnistco T^h> (50 mLx 

JV (lmL) *in*.T*#bfc&> *ga*»ISlU ^fcfcTM: h >~e^#bTf« 
f£ Cfbl%^ 26a) (764 mg, 84 %) £f#£o fb^ 26a (728 mg, 2.15 mmol) fcjfi 
it^^-JV (10 mL) •frmZ., 60 °CT 3.5 f^F»M#bfeo ilfljO^fb^ 

mbfeo W$IJi£g&fn^fb^ h u ^A/Jc-MT^bMTK^x-^^^ATlg 

* # J -)V = 95 : 5) tiii, 4 mol/L ^bzK*-^ * ^ -;W§M£#nx.T?jl 
ISbfeo Mfcn^K ^*-tf->T?*Sli'fb£U ^iHB-fb^ (703 mg, 98%) £fi 
€jEI#^bTt#£o ' 
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'H-NMR (270 MHz, CDC1 3 ) 6 0.97 (t, 3H, J= 7.4 Hz), 1.62-1.91 (m, 8H), 
2.00-2.13 (m, 2H), 3.17 (quin, 1H, J= 7.9 Hz), 3.57 (dd, 1H, J= 11.2, 6.9 Hz), 

3.70 (dd, 1H, J= 11.2, 4.3 Hz), 4.01 (t, 2H, J= 7.3 Hz), 4.03 (dd, 1H, J= 11.5, 
3.0 Hz), 4.14 (dd, 1H, J= 11.5, 9.9 Hz), 4.59 (m, 1H). 

EI-MS : m/z 335 (M + ). 

27:2-->^D^>^-;i/-7,8-^b K U-8-7 3i -JVT 5. J * ^Jl-4-(n-y°U t! 
;i/)-ljy--r S^V [2,1-i] 7'J >-5(4 J ^)-^J-> 2 iM@£J^ 27) 

USte^iJ 26 -Trn^tlfzlb&VQ 26 (12 mg, 0.04 mmol) (Czk (3 mLX 7*— U > 
(20 mg, 0.24 mmol, 6.0 j^^tK^^" h U t> A (62 mg, 0.74 mmol, 18.5 ^ 

s) £#n;tT 70 °ct» 2 Btr»^tt#bfeo BLmwm^^mxxww^ ji 
t *m m u gs*nm h u a tk mmx mmz, -w^^^a x &>m u 

= 95:5) T^Mf^ 4moi/L mt^m-mm^)imm^u^.xmmht^o t 

-bh>, J — JlsX^lt^r V^giEtfbl^3 (3mg, 19 %) ^^felUfri: U 

xmtao 

iH-NMR (270 MHz, CDC1 3 ) 6 0.97 (t, 3H, J= 7.4 Hz), 1.63-1.87 (m, 8H), 
1.99-2.11 (m, 2H), 3.15 (quin, 1H, J= 7.9 Hz), 3.24 (dd, 1H, J= 12.9, 6.9 Hz), 
3.39 (dd, 1H, J= 12.9, 4.6 Hz), 3.79 (dd, 1H, J= 11.2, 6.9 Hz), 4.01 (t, 2H, J= 
7.4 Hz), 4.10 (dd, 1H, J= 11.2, 9.9 Hz), 4.47 (m, 1H), 6.61 (d, 2H, J= 7.9 Hz), 

6.71 (t, 1H, J= 7.3 Hz), 7.13 (t, 2H, J= 7.6 Hz). 
EI-MS : m/z 392 (M + ). 

'MMffl 28 : 2->^n^>f/l/-7,8-^ t K n-8- fc'^ U V J A ^)l-4-(n-7 D h° 
)V)-\H-j X^J [2,1-i] rU >-5(4t7)-7)-> 2 (fb^tl 28) 

26 Xn^ntzitSW] 26 (49 mg, 0.14 mmol) £ ^;b^;i/*dr^> 
h* (5mL) ?§M^MfP^-&s h°^'J^> (100 ,uL, 1.01 mmol, 7.2 ^S) ^^JDx. 
T 80 °CX 3.5 BtP^WM^bfeo ^«^7j<^D^T^^^-;i/-ettmU 
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iJ*^7A^n7 h^77>f- (^DD*;i/A : )]/ = 95 : 5) T'M 

8^ 4mol/L mh&m, »f«Si^Tlilf;o T-fe h >T^H<b 
£*T OjHtS-fbl^J (31 mg, 48 %) § &&mfot bTf#£o 
14^ : 250-255 °C (T-tz b » 

'H-NMR (270 MHz, CDCls) 6 0.97 (t, 3H, J= 7.3 Hz), 1.20-1.30 (m, 2H), 
1.35-1.62 (m, 4H), 1.65-1.72 (m, 2H), 1.75-1.92 (m, 6H), 1.99-2.08 (m, 2H), 2.43 
(br, 5H), 2.54 (dd, 1H, J= 12.5, 6.9 Hz), 3.17 (quin, 1H, J= 7.6 Hz), 3.89 (dd, 
1H, J= 11.3, 6.3 Hz), 4.06 (t, 2H, J= 7.5 Hz), 4.15 (dd, 1H, J= 11.2, 9.6 Hz), 
4.39 (dq, 1H, J= 9.6, 6.6 Hz). 

IR (KBr) : 1716, 1707, 1701, 1684, 1676, 1655, 1589 cm: 1 
EI-MS : m/z 384 (M + ). 

'MMWl 29 : 2->>^D^>^jV-7,8-^t K U-4-(n-7°U tVl/)-8-(l- b° D U P=- )V * 
?)l)-lH~i * [2,1-i] 7-iJ >-5(4/^)-7|-> 2 j®^® (it&W 29) 

^ffi^J 28 <h leJ^CD^^tw J; D n 26 ^n^tl^it^ 26 (50 mg, 

0.16 mmol) th'P >J^> (100//L, 1.20 mmol, 7.5 ^») <bWM1k&yOCD7 
U-ffc£f#s 4mol/L i^b7j<^-i^@$^^;V«Sin^T^ilif^ T-fe h >TlS 
llfb£^*f<H3'fbl§rtJ (24 mg, 34 %) § bTfffco 
!H-NMR (270 MHz, CDCI3) 6 0.97 (t, 3H, </ = 7.4 Hz), 1.60-1.94 (m, 12H), 
2.00-2.08 (m, 2H), 2.56 (br, 5H), 2.74 (dd, 1H, J= 12.2, 6.9 Hz), 3.18 (quin, 1H, 
J= 7.6 Hz), 3.90 (dd, 1H, J= 11.2, 6.6 Hz), 4.05 (t, 2H, J= 7 A Hz), 4.16 (t, 1H, 
J= 10.3 Hz), 4.36 (dq, 1H, J= 6.6, 3.0 Hz). 
EI-MS : m/z 370 (M + ). 

^l;WJ 30 :2-i/^n^>^-7,8-i;t Y u S-^JV^ D J A 3- )]/-4-(n-7°n t° 

;i/)-ijy--r [2,1-i] 7'j>-5(w> 2 30) 

HWJ 28 h|niai©7j^{3j; *K Hli#iJ 26 £ n£<bl^$J 26 (50 mg, 
0.16 mmol) h^;i/^U> (100//L, 1.14 mmol, 7.1 ^S) ^WMit^'^CDy 
U-^^f#s 4mol/L ^{b7K*-^ai^;b«S^^Tiirsf^ T-fe h 
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sfls*ffv>*siB'fb'&«& (21 m g) 29%) %%m&mfc£\sxntzo 

'H-NMR (270 MHz, CDCI3) 6 0.97 (t, 3H, J= 7.4 Hz), 1.61-1.91 (m, 8H), 
2.00-2.12 (m, 2H), 2.45 (dd, 1H, J= 12.9, 7.3 Hz), 2.53 (br, 4H), 2.62 (dd, 1H, J 
= 12.9, 7.3 Hz), 3.17 (quin, 1H, J= 7.6 Hz), 3.70 (br, 4H), 3.88 (dd, 1H, J= 11.2, 
6.6 Hz), 4.02 (t, 2H, J= 7.5 Hz), 4.11 (dd, 1H, J= 11.2, 9.9 Hz), 4.40 (dq, 1H, J 
= 9.6, 6.9 Hz). 
EI-MS : m/z 386 (M + ). 

HSte#!l 31 : 8-(4-^>^;i/-l-tr^^n;M ^;i/)-2->^ n^>5=-;i/-7,8-^t K 
D-4-(73-rD £;i/)-Lff>f ^ *V [2,1-i] 7° U >-5(4/f)-^"> 3 mStM (it^ 
31) 

n»j 28 tmmojsmizx ^ hwj 26 -znhntzit&m 26 (54 m g , 

0.16 mmol) £; l-^>i/;i/t°^7 ^ > (100 //L, 0.58 mmol, 3.6 MS) fr^fUfB 
It&tyXD? V-fo*m, 4 mol/L £^3fc-fflsKx^l/igtt£^T»l»^- T 
•fe h >-Zffi^k%ft V^ftfBYbl^tJ (21 mg, 23%) £fi€lM^b-a#;feo ■ 
!H-NMR (270 MHz, CDCla) £ 0.97 (t, 3H, J" = 7.3 Hz), 1.59-1.93 (m, 8H), 
2.02-2.13 (m, 2H), 2.40-2.69 (m, 10H), 3.19 (quin, 1H, J= 7.8 Hz), 3.49 (s, 2 H), 
3.88 (dd, 1H, J= 11.3, 6.3 Hz), 4.05 (t, 2H, J= 7.3 Hz), 4.14 (dd, 1H, J= 11.3, 
9.9 Hz), 4.39 (m, 1H), 7.24-7.39 (m, 5H). 
EI-MS : m/z 475 (M + ). 

Hffi^iJ 32 : 2-i/^D^>^;b-7,8-i;t FD-8-(4-7i-JWl-kX7^r;Mf 
)l)-4-(n-7°U \Z)\,)-lH-j ^ ^1/ [2,1-i] 7"'J>-5(4fl)-t> 3 tfbllrtJ 
32) 

mmm 28 ^^©tj&^'k hjs^j 26 ■vn^nr^t^ 26 (53 mg, 

0.16 mmol) t l-7i^l/^7i;> (100 //L, 0.65 mmol, 4.1 i^M) fr^lS 
it&V>)(D7i)-fo%m, 4mol/L ^b7j<*-^J:^;W§^*^n^T^IS^ ^ 

^y— h >T^IlYb£m^ifafbi^j (33 mg, 37 %) §efe@fti:b 
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BU& : 190-195 °C $ J — h» 

'H-NMR (270 MHz, CDCls) 6 0.97 (t, 3H, J= 7.4 Hz), 1.58-1.89 (m, 8H), 
1.99-2.09 (m, 2H), 2.51 (dd, 1H, J= 12.9, 6.9 Hz), 2.66 (dd, 1H, J= 12.9, 5.9 
Hz), 2.55-2.75 (m, 4 H), 3.18 (br, 5H), 3.91 (dd, 1H, J= 12.2, 6.3 Hz), 4.03 (t, 
2H, J= 7.4 Hz), 4.14 (dd, 1H, J= 12.2, 9.9 Hz), 4.43 (m, 1H), 6.85 (d, 1H, J = 
7.3 Hz), 6.91 (d, 2H, J= 8.8 Hz), 7.27 (dd, 2H, J= 8.8, 7.3 Hz). 
IR (KBr) : 1722, 1709, 1693, 1664, 1587, 1558, 1508 cm 1 
EI-MS : m/z 461 (M + ). 

TtMttfx : C2GH35N7O3.O HC1- 1.0 H 2 O-0.1 CsHgO hit 
mWW. (%) : C, 53.11; H, 6.88; N, 16.48. 



'MMM (%) : C, 53.08; H, 6.95; N, 16.52. 

ili 33 : 8-(4-^>^;Ub°^U VJ * ^;b)-2-^>^ P^>^;i/-7,8-^ t K D -4- 
(n-7v¥)l)-lH~<( =• *V [2,1-i] r»J > -5(4H)-* > 2 ig^jg tfb^ 33) . 

mmm 28 ^isffii©^^^^ ^hjs^j 26 -em^ti^t^ 26 (53 m g , 0.16 

mmol) t 4-^>^;i/h°^U ^> (lOO^L, 0.59 mmol, 3.7 MM) 1?%WMik& 

^icoy^-^m, 4moi/L mt7Km-mm^jvmm^mK.x^mmm, 7th 

>T"*glMb£m^HE'(bl^J (41 mg, 48%) %&&mfot\^Tnfeo 
!H-NMR (270 MHz, CDCI3) 6 0.96 (t, 3H, J= 7.4 Hz), 1.25 (m, 2H), 1.40-2.15 
(m, 14H), 2.40 (dd, 1H, J= 11.5, 6.9 Hz), 2.51 (d, 2H, J= 6.6 Hz), 2.56 (dd, 1H, 
J= 11.5, 7.4 Hz), 2.85 (d, 2H, J= 11.2 Hz), 3.18 (quin, 1H, J= 8.2 Hz), 3.87 (dd, 
1H, J= 11.2, 6.2 Hz), 4.05 (t, 2H, J= 7.6 Hz), 4.12 (dd, 1H, J= 11.2, 9.5 Hz), 
4.36 (quin, 1H, J= 6.6 Hz), 7.13 (d, 2H, J= 8.2 Hz), 7.20-7.34 (m, 3H). 
EI-MS : m/z 474 (M + ). 

MMP\ 34:8-^>^;i/T^ y ^^;i/-2-5/^P^>^;i/-7,8-^t HP-4-(i2-:7'nh: 
Jl)-lH--i [2,1-i] y'V >-5(4H)-*> 2 mStiU. (fcGffll 34) 

hwj 28 tmm^m^x^mMm 26 nn^nt^it^ 26 (40 mg, 0.12 

mmol) £^>^;i/7^> (100/zL, 0.91mmol, 7.6 M^fi) t>WM4h&®)(D7 U 
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<b*ffV>*gga<b^B (9 mg, 16 %) £a&HI#;£ bTff fee 
16^ : 225-235 °C (T-fc h » 

!H-NMR (270 MHz, CDCls) 6 0.96 (t, 3H, </ = 7.4 Hz), 1.57-1.91 (m, 8H), 
1.97-2.12 (m, 2H), 2.74 (dd, 1H, J= 12.1, 6.9 Hz), 2.86 (dd, 1H, J= 12.1, 4.9 
Hz), 3.15 (quin, 1H, J= 7.3 Hz), 3.79 (dd, 1H, J= 10.8, 3.3 Hz), 3.82 (d, 2H, J= 
4.6 Hz), 4.00 (t, 2H, J= 7.6 Hz), 4.06 (dd, 1H, J= 10.8, 9.9 Hz), 4.37 (m, 1H), 
7.21 (m, 5H). 

IR (KBr) : 1718, 1674, 1655, 1516, 1508, 1458, 1394, 1363 cm 1 
EI-MS : m/z 406 (M + ). 

MMM 35:(i£)-l,8-^^>^;i/-2-7'n ; E-7,8-^t F n-4-(n-7°H \i)V)-\H-<i XV 
^ [2,1-j]7*U >-5(4i7)-^> «h&W 35) 

-C&btl&lh&Wl} 13a (6.65 g, 21.2 mmol) iZ (i?|-7i-;i/77- 
y— ;U (4.80 g, 31.7 mmol, 1.5 ^iPX., 150 °CT- 4 ^p^An#ftBI# bfeo 

= 100 : 1-100 : 3) MU ttflDtt (2.66 g, 30 %) £f#£ 0 tttofc 
(2.66 g, 6.37 mmol) \Z.m^* -)\< (5 mL) £#n;L, 60 °CT 2.5 PeWMt^ 

DP^A : J—))/ = 100 : 1) t'ISU (#-1,8- ^ > ^;i/-7,8-^ t h* 
ts-4-(n-yu\^J]y)-lH-^ [2,1-j] 7'J >-5(4#M"> (jb&W) 35a) (1.75 g, 

69 %) &ntzo \\&% 35a (1.75 g, 4.38 mmol) ^rh7tFU77> (30 mL) 
izmfflg^ -78 °CT 1.54 mol/L 'J + A V 7°P K)VT X F <D i/ P U 
V>mm (4.38 mL, 6.75 mmol, 1.5 MA) ^JP/tT 1 B$IS«#l,fco SJSfci&tt 
(cH^bj^lJS (2.18 g, 6.65 mmol, 1.5 ^S)'©^ h5t h'P77>SS (10 
mL) £#P;tT -78 °CT? 1 Rrffak ^^ClKT^Sb 2 B$IW!ft#Ufco SjfS 



74 



WO 01/47931 



PCT/JP00/09160 



i'D^Vl^^A^D y- h^^^^f— (^DD^A : p<^y— ;i/ =99.5:0.5) 

»UMi±^bs filBfbl^J (1.51 g, 72%) ^e^l^^bTfffco 
Ife^ : 200-206 °C (T-fe h > - 5^;i/) 

iH-NMR (270 MHz, CDCls) 6 0.94 (t, 3H, J= 7.6 Hz), 1.72 (q, 2 H, J= 7.6 
Hz), 2.75 (dd, 1H, J= 13.6, 8.3 Hz), 3.10 (dd, 1H, J= 13.6, 5.7 Hz), 3.64 (dd, 1H, 
J= 11.2, 6.9 Hz), 3.84 (dd, 1H, J= 11.2, 9.9 Hz), 3.88 (t, 2 H, J= 7.6 Hz), 4.55 
(m, 1H), 5.46 (d, 1H, J= 15.2 Hz), 5.53 (d, 1H, J= 15.2 Hz), 7.17-7.30 (m, 6 H), 
7.33-7.42 (m, 4H). 

IR (KBr) : 1693, 1682, 1666, 1655, 1587, 1520, 1441, 1367 cm 1 

EI-MS : m/z 478 (M + +l). 

7t;Jlt^#r : C 24 H 2 4BrN50 • 0.3 H 2 Q t bT 



BiWiM (%) : C, 59.58; H, 5.12; N, 14.48. 
^MiM (%) : C, 59.59; H, 4.98; N, 14.21. 

'MMM 36 : Cff)-8-^>^;i/-7,8-^h FD-M Ki/^^Jl/-2-^fjl/ft4-(i]- 

7o ^ #V [2,1-i] t°u >-5(4 J fiO-^-> {tt&m 36) 

V * -#7- ^ D 9 'j y t? ■ >T X X h V — (J. Heterocycl. Chem.\ 

30 241 Ms 1993^£fB<B©;£Sn?&£*l& 6-^ ^;i/^^-3-(/2-7° P fcVl/)- 
7H--71) >-2(3H)-j-> (it&Vd B8) (11.8 g, 52.5 mmol) £ N,!**/* 

H (200 mL) i!\ 7K^<b^" h 'J >^A (1.51 g, 63.0 mmol, 1.2 ^ 

s) ^ao^t^t 30 fi-mmn^tco ^mm^^tnvi^^jv^^-jv^-y-ji 
(4.85 mL, 63.9 mmoi, 1.2 ^m) %mz.xm&~e 1 mmmnvtzo ^mmmizm 
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3; [2,1-j] r U >-5(4H)-*> (it&Wl 36a) (2.81 g, 6.52 mmol) £ N,N-i? 
^fWA7; K (26 mL) ^f;M;i/73r^>7- h 'J >7Al(D 

$J 15%zk$8*ft (6.10 mL, 13.1 mmol, 2.0 S»0>tT^S"T? 3 Bffl»#b 

7kiitfMbi*«7- h u *?j»i?mm. »^^*u^o sjisaaE*-> u 

*^7A^D?^77^- (7PD^I/A : p< # y — )l =98:2) tiS 

(2.17 g, 84%) Se^Ifcbtllfeo 
Hb£.: 110-112 °C (r-fe h - h U;i/) . 

!H-NMR (270 MHz, CDCL) 6 0.94 (t, 3H, J= 7.3 Hz), 1.74 (q, 2H, J= 7.3 Hz), 
2.68 (s, 3H), 2.71 (dd, 1H, J= 13.6, 8.6 Hz), 3.14 (dd, 1H, J= 13.6, 5.3 Hz), 3.43 
(s, 3H), 3.64 (dd, 1H, J= 11.2, 6.9 Hz), 3.81 (dd, 1H, J= 11.2, 9.9 Hz), 3.93 (t, 
2H, J= 7.3 Hz), 4.55 (m, 1H), 5.53 (d, 1H, J= 10.6 Hz), 5.60 (d, 1H, J= 10.6 
Hz), 7.18-7.31 (m, 5H). 

IR (KBr) : 1714, 1693, 1648, 1560, 1541, 1516, 1389, 1320, 1122 cm ' 
EI-MS : m/z 400 (M + +l). 
TbMfrtix C20H25N5O2S t bT 



sfWiM (%) : C, 60.13; H, 6.31; N, 17.53. 
HftHit (%) : C, 59.95; H, 6.38; N, 17.44. 

37 : (B)-l,S-¥^>*J %-*J\l Y D-4-(/2-7"P b°;i/)-2-(l-h"P U 
-i XVJ [2,1-i] 7 V > -5(47^-71- > (fb^rtl 37) 

35 T"f#^n7Mb-£-t) 35 (500 mg, 1.05 mmol) £ N,N-i?* ^)l*Jl 
ATX b (15 mL) (Z}gf§¥£-y\ j^g^U^A (430 mg, 3.11 mmol, 3.0 ^MX 
bTD 1; ^> (260/zL, 3.11 mmol, 3.0 ^W) %1)UZ-T 100 °CT° 3.5 BflMlfMfi 

7^ — (^UD^A : ^<^y— ;i/ =99: 1~97 : 3) Tilb ^JCT-fe h> 
^^Ji^-;i/^-^;b^iJP^T*jfm-r5^^^^imb> ^aBYb-a^l (467mg,95%) 
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jUjft : 124-125 °C (T-fe h > - 5^1/) 

!H-NMR (270 MHz, CDC1 3 ) 6 0.94 (t, 3H, J= 7.3 Hz), 1.74 (q, 2H, J= 7.3 Hz), 
1.87 (quin, 4H, J= 3.3 Hz), 2.66 (dd, 1H, J= 13.6, 8.3 Hz), 3.04 (dd, 1H, J = 
13.6, 5.3 Hz), 3.46 (t, 4H, J= 6.6 Hz), 3.60 (dd, 1H, J= 10.9, 6.6 Hz), 3.76 (dd, 
1H, J= 10.9, 9.9 Hz), 3.88 (t, 2H, J= 7.3 Hz), 4.46 (m, 1H), 5.45 (d, 1H, J = 
16.8 Hz), 5.57 (d, 1H, J= 16.8 Hz), 7.10-7.36 (m, 10H). 

IR (KBr) : 1687, 1660, 1604, 1549, 1510, 1491, 1454, 1404, 1354, 1259 cm 1 

EI-MS : m/z 469 (M + +l). 

^Mfttir : C28H32N6O • 0.3 H2O tbt 

gf^fji (%) : C, 70.95; H, 6.93; N, 17.73. 
. MMiM (%) : C, 70.97; H, 7.07; N, 17.81. 

M1Mffi\ 38 : (i?)-8-^>y;i/-7,8-^b KP-4-(.n-7°P hVl/)-2-(l-t:P 1; i?=.J]/)-lH- 
j KV-J [2,1-i] 7 V >-5(4H)-*> iUmm «t&V0 38) 

Hl^lJ 37 37 (329 mg, 7.03 mmol) # J — Jl (5 mL) 

gm7>^:-^& (950 mg, 15.0 mmol, 2.0 MS) h 20%7K^t^ 

^wA-j%m (50m g ) ^sp^., Miliar 3 mmm^Ltco Kfom&iz^j 

= 90:10) Tllbfeo?«^ibfet 4mol/L ^b7K^-^^-^-f-> 
(4mL) £^<#y-;i/ (4mL) §jlliTllbfeo T-fe h >t^x.^Jl^— 

^)i<1y>h^ik bs ^IBfb^tl (75 mg, 28 %) £ afe^H, t btHfeo 

HluS : 248-250 °C (T-fe h > - i/^Jlx.— ^;i/) 

iH-NMR (270 MHz, CDCls) 6 0.94 (t, 3H, J= 7.3 Hz), 1.75 (q, 2H, J= 7.3 Hz), 
2.03-2.08 (m, 4H), 2.94 (dd, 1H, J= 13.8, 7.9 Hz), 3.19 (dd, 1H, J= 13.8, 4.6 
Hz), 3.63 (t, 4H, J= 6.6 Hz), 3.99 (dd, 1H, J= 11.5, 6.9 Hz), 4.00 (t, 2H, J= 7.3 
Hz), 4.12 (dd, 1H, J= 11.5, 9.2 Hz), 4.57 (m, 1H), 7.24-7.36 (m, 5H), 9.88 (brs, 
1H). 

IR (KBr) : 1714, 1680, 1628, 1568, 1518, 1458, 1441, 1396, 1348, 1300 cm 1 
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EI-MS : m/z 379 (M + +l). 

Tumftffi : C2iH 2 gNgO • HC1 -0.3 H 2 0 tbt 
EiWW. (%) : C, 60.01; H, 6.62; N, 19.99. 
(%) : C, 60.07; H, 6.73; N, 20.09. 

[2,l-i] 7°i) >-5(4H)-*> (-fb^T#J 39) 

warn 37 ^^©t^^Dx mmm 36 xn^ntzit^ 36a (100 mg, 

0.23 mmol) h^U* 1 ^ (120/zL, 1.38 mmol, 6.0 ^S) ^^ftiP^^tffco 
f#^n^f«^(C 4moVL i&lkTkm-is^-lr-y-y&m (5mL) (5 

mD %Mz., mmmm.y 2 n3ia«#bifco sjj&m*^^ T±h>t^x.^- 
ji^—^jifrzmmfci^ mmit^m (33mg, 32%) %&&^atisxmtzo 

•H-NMR (270 MHz, CDCls) 6 0.94 (t, 3H, J= 7.3 Hz), 1.74 (q, 2H, J= 7.3 Hz), 
2.94 (dd, 1H, J= 13.8, 7.9 Hz), 3.18 (dd, 1H, J= 13.8, 4.6 Hz), 3.62 (m, 4H), 
3.79 (m, 4H), 3.97 (dd, 1H, J= 11.6, 6.6 Hz), 3.98 (t, 2H, J= 7.4 Hz), 4.11 (dd, 
1H, J= 11.6, 9.3 Hz), 4.56 (m, 1H), 7.18-7.34 (m, 5H), 9.87 (brs, 1H). 
EI-MS : m/z 394 (M + ). 

mMiM 40 : tfl)-8-^>^;i/-7,8-^t FD-2-(l-t h'D^i/^>^D^>f ;i/)-4-(fl- 
rDfJI/H^^V [2,1-i] 7°iJ>-5(4fi)-t> tfbl^tJ 40) 

^MM 35 X^^tlfz^^'-^J 35a (9.28 g, 24.1 mmol) ^rF7bFD77> 
(200 mL) °CX 1.48 mol/L © U 9~ t> A *M V 7°D hVbT 3. K/ 

S^P^iJ-^jgJfc (73.0 mL, 34.8 mmol, 1.5 M3M) §iP^.T 1 fWi»#b£o 
R^§M^>^P^>^ > (3.80 g, 45.2 mmol, 1.9 M3m) CD^ h^h h*D7 
^>mm (20 mL) £#ILtT -78 °CX 1 B#H^ £ M^3;TimU 20 B#Hg 

is# l £ o fcjfomm c lawM: 7>^^ a &mm &jn x. x mm^ji x » m b 

LTf^P#: (3.32 g, 30 %) £ff fc Q 40a (3.04 g, 6.29 mmol) ^ y — 
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)]/ (lOOmL) izmM£#, ^my>^ — OA (1.18 g, 18.7mmol, 3.0 ^S) N 20% 
TkWtftJ^Wk-fiim (600 mg) SjDX.TJ)DiSiT 3 8#IBai#bfco Kjfa 

A : =99:1) xflUco Bm^^W^SSil 

U fiUBfl;-^ (2.22 g, 90 %) £ e&fSH^ Utllfeo 
Rfcj& : 110-115 °c (mm^T-ii) 

!H-NMR (270 MHz, CDC1 3 ) 6 0.97 (t, 3H, J= 7.4 Hz), 1.73-2.04 (m, 8H), 
2.15-2.36 (m, 2H), 2.80 (dd, 1H, J= 13.4, 6.3 Hz), 2.88 (dd, 1H, J= 13.4, 7.1 
Hz), 3.73 (dd, 1H, J= 10.4, 6.0 Hz), 3.93-4.16 (m, 4H), 7.10-7.29 (m, 5H). 
IR (KBr) : 1695, 1653, 1541, 1497, 1454, 1265 cm 1 
EI-MS : m/z 394 (M + +l). 
T^Jjt^f/f : C22H27N5O2 • 0.1 H2O tlsT 
gt^flt (%) : C, 66.85; H, 6.94; N, 17.72. 
(%) : C, 66.83; H, 7.23; N, 17.54. 

nMWl 41:(#-13-^>^;i/-2-*;i/^;i/-7,8-S?fc h*D-4-(/>7D \fL)V)-XH-4 X 
*V [2,1-i] yy) >-5(4H)-#> ift&m 41) 

%W®\ 35 'Z&Ztlfclh'&Wa 35a (3.45 g, 8.96 mmol) £^ F7tFD77> 
(100 mL) £$gf¥£il\-78 "CT 1.50mol/L CD U^ASM V7D fcDl/T^ K/ 
^>^7D^dr-y->?§M (9.0 mL, 13.5 mmol, 1.5 ^jjQX.T 1 ^«t#bfeo 

SJ5fc$SifttC N,N-¥J.3 L )\s*)]/&7^ K (2.83 g, 38.7 mmol, 4.3 ^g) h ^ 
t h*D77>ii (10 mL) mUX.X -78 "CT 1 KffMk ^ f,CiIif#fib 

t« Ifeo ^ 'J 7 A 7 n y h ^7 7 ^ - «x^;i/ : 

/i^\dft>-> = 33 : 67~50 : 50) TMHU M^^ai^^^in^Ttr ftf 
gfcaifcU tlHa-fb^rt) (3.31 g, 89%) ^efeM^i^LTtffeo 
Hib£ : 184-185 °C 

l H-NMR (270 MHz, CDCL) 6 0.96 (t, 3H, e/ = 7.6 Hz), 1.75 (q, 2H, J= 7.6 Hz), 



79 



WO 01/47931 



PCT/JP00/09160 



2.79 (dd, 1H, J= 13.5, 7.9 Hz), 3.15 (dd, 1H, J= 13.5, 5.6 Hz), 3.67 (dd, 1H, J= 
11.3, 7.3 Hz), 3.84-3.96 (m, 3H), 4.64 (m, 1H), 5.91 (d, 1H, J= 14.2 Hz), 6.01 (d, 
1H, J= 14.2 Hz), 7.18-7.46 (m, 10H), 9.81 (s, 1H). 

IR (KBr) : 1718, 1703, 1693, 1660, 1649, 1572, 1560, 1543, 1467, 1344 cm 1 

EI-MS : m/z 428 (M + +l). 

7C3fc##f : C25H25N5O2 • 0.4 H2O tLX 



ff-JHg (%) : C, 69.07; H, 5.98; N, 16.11. 
H$Jffi (%) : C, 69.09; H, 5.89; N, 15.94. 

^Zfftiffl 42 : ( J fi)-l,8-^^> *J)V-2->7 U U * ^;i/-7,8-^ b FD-4-(i3-/D \fJV)-lH- 
4 ^V[2,1-j] r <J > -5(4i?M- > 42) 

^M^J 41 •eff^n^'fb^rt; 41 (2.71 g, 6.55 mmol) ^i?^PP^> (25 
mL) s (50 mL) U 7K*-fb^>>^^ h U ->A (2.48 g, 65.6 

mmol, 1.0 M3S) ^inxT^T 3 D^PsTO^UfeoS^^M^ta^I^bTy^-- 

r-ST^U^f^ il^gib7J^-;i/f$: (1.76 g) 

ih^—j]/ (10.0 mL, 51.5 mmol) £#nx.T 60 °CT" 2 B^P^^Ufeo 
p<^y— ;i/ =99.5:0.5) T*M8£U JSfifcir-fe h > >^^^;i/^— ^ji^MtLT 

«?ffi-rsies*«stu an&fb-&$i (i.45 g , 49%) sa^httiifeo 

ib^ : 112-113 °C (T-te h >-^:n^;i,j:— 5P;y) 

!H-NMR (270 MHz, CDCI3) (5 0.96 (t, 3H, J= 7.3 Hz), 1.74 (q, 2H, J= 7.3 Hz), 
2.73 (dd, 1H, J= 13.5, 8.2 Hz), 3.10 (dd, 1H, J= 13.5, 5.3 Hz), 3.66 (dd, 1H, J= 
10.9, 6.6 Hz), 3.84 (dd, 1H, J= 10.9, 9.9 Hz), 3.90 (t, 2H, J= 7.3 Hz), 4.47 (s, 
2H), 4.56 (m, 1H), 5.64 (d, 1H, J= 15.8 Hz), 5.68 (d, 1H, J= 15.8 Hz), 7.16-7.41 
(m, 10H). 

IR (KBr) : 1684, 1672, 1581, 1525, 1454, 1425, 1392, 1336, 1265, 743 cm 1 
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EI-MS : m/z 447 (M + ). 

7bMftffi : C25H26CIN5O • 0.2 H2O t bt 

BfWB (%) : C, 66.50; H, 5.89; N, 15.51. 

^ftHB (%) : C, 66.51; H, 5.84; N, 15.39. 

)V)-lH-j \ *V [2,1-i] 7U>-5(4fl)-t> tfbl^ 43) 

^»<J 42 ~e^t>tltz<b&'yd 42 (60 mg, 0.134 mmol) §rh7tF'D77> 
(3 mL) izmffl 2 mol/L ^JUT ^>©^h^t h'D77 (200/zL, 
0.401 mmol, 3.1 ^S) £}JD;L N 70 °CT 5.5 B^MM^bfeo SJ&»t£zI 

99 : 1~97 : 3) tliU HWJ 40 © WjP#:40a frt>1k&VQ 40 £f#£<£>^ 
|5lfil©^^^J; ^^IIB^tl (7mg, 19%) £#£ 0 . 

'H-NMR (270 MHz, CDCls) <5 0.98 (t, 3H, J= 7.3 Hz), 1.81 (q, 2H, 7.3 Hz), 
2.30 (s, 6H), 2.87-2.91 (m, 2H), 3.57 (d, 1H, J= 14.2 Hz), 3.64 (d, 1H, J= 14.2 
Hz), 3.79 (dd, 1H, J= 13.3, 6.6 Hz), 4.02 (dd, 1H, J= 13.9, 9.9 Hz), 4.06 (t, 2H, 
J= 7.3 Hz), 4.17 (m, 1H), 7.12-7. 20 (m, 5H). 
EI-MS : m/z 366 (M + ). 

^MP\ 44 : (iE)-8-^>i?;i/-7,8-^ti K D-2-t°^ 'J^y^ ^;i/-4-(/2-7°D tVI/)- 
LHW [2,1-i] 7U>-5(4^> (fb^-tJ 44) 

h«j 43 tmmojimzk ^m^j 42 T-^^nfe-fb^ 42 (60 mg , 

0.134 mmol) £h°^>j^> (100//L, 1.01 mmol, 7.8 M3fi) ^BB'fb-^ (18 
mg, 33%) %mtz 0 

■H-NMR (270 MHz, CDCls) 6 0.96 (t, 3H, J= 7.3 Hz), 1.42-1.55 (m, 2H), 
1.62-1.70 (m, 4H), 1.82 (q, 2H, J= 7.3 Hz), 2.55-2.57 (m, 4H), 2.92 (dd, 1H, J= 
13.6, 6.6 Hz), 3.08 (dd, 1H, J= 13.6, 7.0 Hz), 3.73 (s, 2H), 3.88 (dd, 1H, J= 13.6, 
7.0 Hz), 4.02-4.13 (m, 3H), 4.43 (m, 1H), 7.19-7.32 (m, 5H). 
EI-MS : m/z 406 (M + ). 
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>f [2,1-j] 7*';>-5(4fl)-t> 0.5 y?)imi& (it&fa 45) 

##^J 22 -et#e>nfe<b^t) B12 (20.0 g, 70.8 mmol) £ 
^y— ;i/ (16.1 g, 106 mmol, 1.5 ^M) £ 150 °CT" 5 R3P^jf#bfeo ^^tlfz 

=99:1-95:5) T-fgMbftlJO^ (27.1 g, 99%) £f#fc 0 mMfc (27.1 g, 
70.3 mmol) izifait^* —Jl (50 mL, 685 mmol, 9.7 =i§) ^r^jn^L. 60 °CT 1 

A : ^y-^ = 99.5 : 0.5) -£*SS£U UUit^CDy U — (-fb^#J 45a) 
(22.8 g, 88%) £f#£ 0 -fb^^J 45a (22.8 g, 61.9 mmol) CD^^y— ;i/ (100 mL) 
i§rfcy^A>g? (3.47 g, 29.9 mmol, 0.5 ^«) ^^^T^^g^bfe^ T-b 

h >^^^^;i/^-^;b^;jp^T*fmT?>^S^^b^ ^IBIb^rt) (18.0 g, 
60%) ^eM B e B i:bTf#feo 
* fc«f3< b&fa<D 7 V — # «b&® 45a) iiWTo^fciot^f^nfeo 

HM^J 42 -Z^ibnfzlb&yO 42 (60 mg, 0.134 mmol) ;b (2 mL) (3 

$SA$£-e\ 21%^~ h U ^Aai h^> KCDJi^y— (100//L, 0.312 mmol, 

2.4 mm) sin^tr 70 °ct 3 »i»M#bfe 0 Mwgt^im jfi^>u 

*W7A^U? h^77 ^— (7Pn*M : y ^y— ;V =99 : 1~97 : 3) 

•vmmvtco nmm 40 cDmm 40a 40 iRjat© 

#Ssfc«fc *>mmfc&yQ<D7 U — # Ofbl^tl 45a) (18 mg, 36 %) £f#£ 0 
Slfe^ : 168-170 °C (T-fe h y-i^^jlx.— =r)V) 

!H-NMR (270 MHz, CDCL) 6 0.96 (t, 3H, J= 7.3 Hz), 1.33 (t, 3H, J= 6.9 Hz), 
1.78 (q, 2H, J= 7.3 Hz), 3.00 (dd, 1H, J= 13.8, 7.9 Hz), 3.21 (dd, 1H, J= 13.8, 
4.9 Hz), 3.69 (q, 2H, J= 6.9 Hz), 4.03 (dd, 1H, J= 11.9, 6.6 Hz), 4.06 (t, 2H, J= 
6.6 Hz), 4.18 (dd, 1H, J= 11.9, 9.6 Hz), 4.69 (s, 2H), 4.70 (m, 1H), 6.88 (s, 2H), 

82 



WO 01/47931 



PCT/JP00/09160 



7.18-7.36(m, 5H), 8.48 (br, 1H). 

IR (KBr) 1708, 1691, 1637, 1541, 1456, 1379, 1299 cm 1 
EI-MS : m/z 368 (M + +l). 

yiMfttix : C20H25N5O2 • O.5C4H4O4 • 0.1 H2O hbT 
gf^fit (%) : C, 61.84; H, 6.42; N, 16.39. 
H$Hji (%) : C, 61.92; H, 6.49; N, 16.53. 

UMim 46 : (i^-8-^>^;i/-2-[(4i?,5i?>^^^;b-l,3-^^^iti>^n^>^ >-2- 
-OH- 7,8-^t F U -4-(n-~7°U ¥)\s)-lH--( ^V[2,1-j]7U >-5(4i?)-3|- > (fb-& 
46) 

H»iJ 41 -emtbtltclk&yo 41 (150 mg, 0.351 mmol) § bJV^> (25 mL) 
(2iZ, 3E)-7? >i?3r— ;V (100 mg, 1.11 mmol, 3.2 ^fi) N h 
>^;i/^>St-l 7K» (70 mg, 0.368 mmol, 1.0 ^^JP^T 3:5 f£fP H ^Bl& 

feo ^I^^*U#^nfeftJtl#: (156 mg, 0.313 mmol) fr£>, mMffl 40 (7) ft- 

flnffc 40a #><Mbi^rtJ 40 £ f# © £ l^a © # J; <omm<(h£tW (48 mg, 

33%) ^e^H^bTfffeo 
ib£ : 169-170 °C (T-b h >) 

iH-NMR (270 MHz, CDCls) 6 0.99 (t, 3H, J= 7.6 Hz), 1.31 (d, 3H, J= 5.9 Hz), 
1.34 (d, 3H, J= 5.9 Hz), 1.89 (q, 2H, J= 7.6 Hz), 2.83-2.87 (m, 2H), 3.79 (dq, 
1H, J= 7.9, 5.9 Hz), 3.86-3.95 (m, 2H), 4.09-4.19 (m, 3H), 4.46 (m, 1H), 6.07 (s, 
1H), 7.09-7.19 (m, 5H). 

IR (KBr) 1711, 1689, 1670, 1648, 1548, 1456, 1273 cm 1 

EI-MS : m/z 410 (M + +l). 

ixMfr^ : C22H27N 5 0 3 -0.2 H 2 0 t bT 

gt^fjg (%) : C, 63.97; H, 6.69; N, 16.95. 

H^'Jffi (%) : C, 63.92; H, 6.73; N, 17.11. 
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)V)-lH-4 ^ #V [2,1-i] 7'J >-5(4i^)-^> tfb-a-t) 47) 



H»J 35 -emZtltzik&V!) 35a (3.95 g, 9.90 mmol) £^b^t h*D77> 
(100 mL) (Cv£$PU-78 °CT 1.50mol/L © U 7^*7 AiM V :7°P tVUT 5. 
^ D-\^>igr& (9.9 mL, 14.9 mmol, 1.5 BM) %Mz.T 1 Bf bfco M 

fee KJSS*iSfc: lmol/L ^*^SJP^.T^DD^;i/A7?WimU W$lJS£tS 
D T h^5>7 ^ — (^PD*;i/A : ^^y— ;i/ = 95:5~10: 1) -£ffS^U 

t;7t h y}^v^)^— ^;i/<£jp^.T*fm-r§^^^U(i?)-i,8-^^>^ 
;i/-2- * ;i/ # : v -7,8- ^ t K n -4-(ii- 7" n f ;i/)-ii7- -f ^* V [2,i-i] 7"'J>- 

5(4H)-#> tfbl§r^ 47a) (1.13 g, 26 %) £?#fc 0 <bl^ 47a (740 mg, 1.67 
mmol) fCi^bT^ — ;i/ (10.0 mL, 137 mmol, 82 ^fi) ^MlLX 60 °Ce 2 D^f 



F*3fl&# bfeo fi*fci§itt4«ffi»IBbfc^ SJ6Saffi-f3^ * J (3 mL) SAP*- 

^ * y = 95 : 5) IfSf $g U ^IBfb^ (211 mg, 28 %) £f#£ 0 
!H-NMR (270 MHz, CDCL) 6 0.94 (t, 3H, J= 7.3 Hz), 1.74 (q, 2H, J= 7.3 Hz), 
2.77 (dd, 1H, J= 13.7, 7.8 Hz), 3.06 (dd, 1H, J= 13.7, 5.4 Hz), 3.67 (dd, 1H, J= 
11.1, 7.0 Hz), 3.87 (dd, 1H, J= 11.1, 10.0 Hz), 3.92-3.99 (m, 5H), 4.61 (m, 1H), 
6.01 (d, 1H, J= 14.8 Hz), 6.09 (d, 1H, J= 14.8 Hz), 7.16-7.35 (m, 10H). 
EI-MS : m/z 458 (M + +l). 

48 : Cfl)-l,8-i^>S/;i/-7,8-^h h*D-2-(2-h K D *i/ 7tU* >-2-j 
4-(n-7U Kj\s)-1H-J * #V [2,1-i] 7U >-5(4#)-t|-> Ofbl^tJ 48) 

WMH 47 -£ffit>tlfcfc&y>) 47 (100 mg, 0.218 mmol) hvt KD77 
> (5 mL) {C?§#?b 3.0 mol/L ^^R^^7A7*D^ K©v^7^;i/^— ^ 

(500/zL, 1.50 mmol, 6.8 MS) ZMZX^WlT 1 R#lia»#bfco SJfoiS 

A : ^ * y — ;i/ = 95 : 5) TfflHK U ^IB-fb^tJ (60 mg, 60 %) £f#£ 0 
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'H-NMR (270 MHz, CDCU) 6 0.95 (t, 3H, J= 7.3 Hz), 1.51 (s, 3H), 1.52 (s, 
3H), 1.74 (q, 2H, J= 7.3 Hz), 2.62 (dd, 1H, J= 13.5, 7.9 Hz), 2.95 (dd, 1H, J= 
13.5, 5.6 Hz), 3.60 (dd, 1H, J= 11.2, 6.9 Hz), 3.77 (dd, 1H, J= 11.2, 9.9 Hz), 
3.91 (t, 2H, J= 7.3 Hz), 4.45 (m, 1H), 5.82 (d, 1H, J= 16.2 Hz), 5.89 (d, 1H, J= 
16.2 Hz), 7.03-7.37 (m, 10H). 
EI-MS : m/z 458 (M + +l). 



•HI#J 49 : (it)- 8-^>i/;i/-7,8->>t K o-2- h'^ >J *J J ;i/-4-(/j-rn b° 

)V)-\H-4 X #V [2,1-i] 7'J >-5(4 J H)-^> (fb^-t) 49) 

mfc^J 47 ^n^fltzit^^} 47a (70 mg, 0.158 mmol) ^^OD^M (2 

mL) izmm^^, i&ltT-yf-Jl (40 /zL, 0.548 mmol, 3.4 ^S) ^JP^T 60 °C 

X 30 #|HM#b;feo Sii&^Mi-b^U (320 aL, 3.24 mmol, 20 MS) £ 

K^!7* — (^on^A : ^y-^ =98:2) T*iS^U/io -^MM 
40 40a frtbik&tfc) 40 £f#fccD h |5j*iO^^(3 J: b WMfc&M (17 

mg, 26%) £f#feo 

iH-NMR (270 MHz, CDCla) 6 0.96 (t, 3H, J= 7.4 Hz), 1.50-1.75 (m, 6H), 1.82 
(q, 2H, J= 7.4 Hz), 2.78 (dd, 1H, J= 13.7, 5.5 Hz), 3.06 (dd, 1H, J= 13.7, 5.1 
Hz), 3.67-4.19 (m, 8H), 5.05 (m, 1H), 7.14-7.27 (m, 5H). 
EI-MS : m/z 421 (M + +l). 

H»J 50 : (it)- 8-^>^;V-7,8-^b K P-2-^E;i/^ U J )]/-4-(n-y° D t° 

;i/)-lii-^ [2,1-i] 7'J >-5(4iO-^> (>fb-a-#3 50) 

^wj 49 tmmcDjjm^&iOs mmm 47 xn^nr^t^m 47a (50 mg, 

0.113 mmol) t^M'JV (100/zL, 1.15 mmol, 10 ^g) ^WMfc&VQ (15 
mg, 9%) £f#£ 0 

iH-NMR (270 MHz, CDCla) 6 0.97 (t, 3H, J= 7.3 Hz), 1.82 (q, 2H, J= 7.3 Hz), 
2.81 (dd, 1H, J= 13.2, 7.9 Hz), 3.03 (dd, 1H, J= 13.2, 5.6 Hz), 3.67-3.96 (m, 
4H), 3.98-4.25 (m, 8H), 5.04 (m, 1H), 7.10-7.18 (m, 5H). 
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EI-MS : m/z 423 (M + +l). 

HJte0!l 51 : (fi)-8-s<>is)l-7,8-is h K n-4-(n-7°u fcVl/)-2-(^ F7tH'D77> 
■2^^)-l^^V [2,1-i] 7*iJ >-5(4£?M-> «b^rf5 51) 

' mnm 45 ^^©^^ ^ 23 -e&e>tiitit&m B13 a.oo g, 

3.40 mmol) t (£)-7 i-;i/77- 7 — Jl (770 mg, 5.10 mmol, 1.5 MS.) frb 
mnfe (1.38 g, 99%) £*#fc 0 tttinfo (1-00 g, 2.52 mmol) ©Ifb^^U> (10 
mL) g$C/^>X^*-;^P'J K (390 //L, 5.01 mmol, 2.0 Mm.) £¥V 
» (200/zL, 2.50 mmol, 1.0 MS) &iQ*. N gfit 20 BSIBHIftbfeo ££(3 
* # >X)l*—)l? D 'J K (390/zL, 5.01 mmol, 2.0 ^jg) £ tT U ^ > (200// 

l) &jns.T 24 nm&tftvtzo fijfe**«»u ff^n^a^^tsinj^itTK^ 

HUB &ftfekfflffi! ^ t> AT® b feo Si^SS U . f# 6tifclg^^> U t> 

>f)]/j3 7A^PTh^7-f- (^DD A : ^ ^ y — = 99 : 1) T~WWi U » 

<b*tfV\ *3i&fb'&#J (250 mg, 5%) £t#7io 
lb& : 148-149 °C (p<^y— 

•H-NMR (270 MHz, CDCla) 6 0.94-0.99 (m, 3H), 1.72-1.81 (m, 2H), 2.00-2.18 
(m, 3H), 2.40 (m, 1H), 3.02 (m, 1H), 3.21 (m, 1H), 3.92-4.24 (m, 6H), 4.45 (s, 
2H), 4.76 (m, 1H), 5.13 (dd, 1H, J= 7.9, 5.6 Hz), 7.23-7.31 (m, 5H). 
IR (KBr) 1734, 1720, 1711, 1703, 1670 cm 1 
TOF-MS : m/z 380 (M + +l). 

iH-j [2,1-i] y >; >-5(4H)-# y 0.5 y^jimi^ dih&fa 52) 

mum 45 tmm&fi&tz&t), 24 -cm^nr^t^ Bi4(5oom g , 

1.69 mmol) t (,R)-7 zl—JIT? — J — )]/ (380 mg, 2.51 mmol, 1.5 MS) frZ 

mMb-fflb<D7v y^jvmx^b^m\mm^m (77mg,4%) & 
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Hk/ft : 165-170 °C (BM^Jl-n-^^y) 

*H-NMR (270 MHz, CDC1 3 ) 6 0.95 (t, 3H, J= 7.3 Hz), 1.28 (t, 3H, J= 6.9 Hz), 
1.60 (d, 3H, J= 6.6 Hz), 1.77 (q, 2H, J= 7.3 Hz), 2.98 (dd, 1H, J= 13.9, 7.9 Hz), 
3.23 (brd, 1H, J= 13.9 Hz), 3.57 (q, 2H, J= 6.9 Hz), 4.00 (dd, 1H, J= 11.9, 6.9 
Hz), 4.07 (t, 2H, J= 7.3 Hz), 4.14 (t, 1H, J= 11.8 Hz), 4.67 (q, 1H, J= 6.9 Hz), 
6.91 (s, 2H), 7.23-7.32 (m, 5H). 

IR (KBr) 1738, 1716, 1699, 1687, 1674, 1651, 1583, 1367, 1271 cm 1 
EI-MS : m/z 382 (M + +l). 

TxM'Mft : C21H27N5O2 • 0.5 G1H4O4 • 0.3 H2O £ bT 
gf^Efjl (%) : C, 62.09; H, 6.71; N, 15.74. 



H$Jffi (%) : C, 62.20; H, 6.72; N, 15.32. 

53 : (i?)-8-^> ^;i/-7,8-^b F n -4-(n- ~7° D h°/l/)-2-(^ h.7 t K d b^ > 
-4-4)l)-lH-j [2,1-j] r'J>-5(W> J&gt^ (1h&W) 53) 

H»J 45 Ds ###'J 25 ^tl^bl^) B15 (230 mg, 

0.752 mmol) h (i?)-7 1 ~ JIT"? — y — ;U (170 mg, 1.18 mmol, 1.6 ^g) 7> 
^^iBfb^©^ U— f£ (250 mg, 85 %) £f#fco 4 mol/L MbzkS - V***? 

>mmr-mmmtv, m^tim^mm^)^^^ mm^m (i20m g , 

37%) £f#fco 

Huft : 226-227 °C (P^^y) 

*H-NMR (270 MHz, CDCls) 6 0.95 (t, 3H, J= 7.4 Hz), 1.70-1.83 (m, 2H), 
1.92-2.10 (m, 4H), 3.01 (dd, 1H, J= 13.9, 7.9 Hz), 3.12 (m, 1H), 3.23 (dd, 1H, J 
= 13.9, 4.6 Hz), 3.53 (dt, 2H, J= 11.6, 2.6 Hz), 4.03-4.12 (m, 5H), 4.23 (dd, 1H, 
J= 11.9, 9.9 Hz), 4.71 (m, 1H), 7.26-7.38 (m, 5H), 11.4 (brs, 1H), 13.9 (brs, 1H). 
IR (KBr) 2996, 1703, 1668, 744, 727 cm 1 
TOF-MS : m/z 394 (M + +l). 
TxMfrtfi ; C22H27N5O2 • HCl £ bT: 




Mil (%): C, 61.34; H, 6.94; N, 16.16. 
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HW'J 54 : (72)-8-^>^;i/-7,8-^ t F P -2-(trans-4- h K D ^f- S/'x is Jl)-4-(n- 
7*P h';i/)-l#-^ ^ *V [2,1-i] 7'J>-5(45)-t> tfb-^3 54) 

H»J 45 i:|Bj^CD^(3j; ###'J 26 Hm^nrc^m B16 (1.00 g, 
3.25 mmol) £ (it)-? i — J — ;i/ (740 mg, 4.89 mmol, 1.5 MM) fr^ 

>T h >#: (940 mg, 98 %) >r h >#: (300 mg, 0.741 mmol) £y # y — ;i/ 

(5mL) «JS?U 7kmik*t>mi-b U (28 mg, 0.741 mmol, 1.0 ^M) ^7_K 

nu^rmrms mmzmfz^ u 2 mo i/L zK^b^- h u ■> 00* 

95:5) tills mmik^CD? V—W (170 mg, 56%) £f#£o (70 
mg, 0.172 mmol) £ 4 mol/L i^fbTkffi- ?§7«ffl^b fftSB'fb 
-^■t) (60 mg, 80%) £f#fc 0 
Wtok : 115-116 °C (^7j-^ri7-» 

iH-NMR (270 MHz, CDCls) 6 0.95 (t, 3H, J= 7.6 Hz), 1.40-1.83 (m, 6H), 

2.11-2.24 (m, 4H), 2.84 (ddd, 1H, J= 8.6, 3.3, 3.3 Hz), 3.01 (dd, 1H, J= 13.9, 

7.9 Hz), 3.23 (dd, 2H, J= 13.9, 4.8 Hz), 3.72 (m, 1H), 4.02-4.26 (m, 4H), 4.68 

(m, 1H), 7.26-7.64 (m, 5H), 11.3 (brs, 1H), 13.8 (brs, 1H). 

IR (KBr) 2937, 1716, 1670, 752 cm 1 

TOF-MS : m/z 408 (M + +l). 

7t>mfrffi ; C22H29N5O2 • HC1 • 2H 2 Oh bT: 

g+^Efii (%): C, 57.55; H, 7.14; N, 14.59. 

HSlUfi (%): C, 57.97; H, 7.34; N, 14.43. 



flWJ 55 : (i?)-8-^>^;i/-2-(l,3-^^-JeV^>-2-Xt , D>'y D^>^>-2'--f 
l,S-l>MYU-A-{n-ru\f)^)-lH-^X^V [2,1-j] 7° U >-5(4H)-* > tfbl% 
55) 

mmm 45 ^isi^cd^^j; Ds 27 -ef#5>*i£fbi§r^ B17 (1.50 g, 
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4.29 mmol) t (B)-7 jl—JIT? — J — Jl (970 mg, 6.44 mmol, 1.5 MS) tf>h 
fftfa-fb^rt) (720 mg, 39 %) £f#£ 0 

'H-NMR (270 MHz, CDCI3) 6 0.95 (dt, 3H, J= 7.4, 2.7 Hz), 1.72-2.09 (m, 6H), 
2.16-2.22 (m, 2H), 2.84 (dd, 1H, J= 13.8, 7.5 Hz), 3.06 (m, 1H), 3.37 (m, 1H), 
3.65-4.05 (m, 8H), 4.43 (m, 1H), 7.20-7.31 (m, 5H). 
IR (KBr) 1714, 1683, 1587, 746, 704 cm 1 
TOF-MS : m/z 436 (M + +l). 

ili 56 : (7?)-8-^>^;i/-2-^>^;i/7j-^r^>^^;k-7,8-^t K P -4-(n- 7*P t* 
)V)-1H-J [2,1-7] 7"iJ>-5(W> 0.5 y^JVmWa {it^ 56) 

mmm 45 tiBjat^&i^Ds ###>j 28 xm^nrzit^ bis (250 mg, 

0.726 mmol) £ (fi)-7 —)VT ^ — J — JV (130 mg, 0.860 mmol, 1.2 MS.) 

t>WMik^m(D7 (109 mg) 7 U -7 5>*lH3i / bi^ 

(62 mg, 18 %) & fi €1*611 1 btffeo 

: 130-132 °C (mWt^JV) 
•H-NMR (270 MHz, CDCI3) 6 0.96 (t, 3H, J= 7.3 Hz), 1.78 (q, 2H, J= 7.3 Hz), 
2.99 (dd, 1H, J= 13.8, 7.6 Hz), 3.19 (dd, 1H, J= 13.8, 5.0 Hz), 4.01 (dd, 1H, J= 
11.6, 6.3 Hz), 4.06 (t, 2H, J= 7.3 Hz), 4.19 (dd, 1H, J= 11.9, 9.9 Hz), 4.65 (m, 
1H), 4.70 (s, 4H), 6.91 (s, 2H), 7.22-7.46 (m, 10H). 
IR (KBr) 1716, 1675, 1654, 1578, 1454, 1365 cm 1 
EI-MS : m/z 430 (M + +l). 

TtMfrtir : C25H27N5O2 • 0.5 C4H4O4 • 0.3 H2O t\^X 



BiWiM (%) : C, 65.79; H, 6.05; N, 14.21. 
I^'HS (%) : C, 65.60; H, 6.02; N, 14.76. 

il^ij 57 : (B)-8-^>i/)l-7,8-i?t HD-2-(a-^ h 3^>^ > i? )l<)-4-(n-7°V h° 
Jl)-lH--( *W [2,1-i] 7iJ>-5(477)-t> 0.5 7?Jl/|i 57) 

mmm 45 tmrnoDjimzx ^ ##f^j 29 x-m^ntdt^m B19 (176 mg, 

0.511 mmol) £ Cfl)-7 ~;l/7^ ~ y — ;b (120 mg, 0.794 mmol, 1.5 MM) 
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e>m&{b-ertb<D7 U-* (in mg) £f# N 7 U— »fc7v;H83{p^aifBfb^ 

(20mg, 8%) Sfi6USli:btllfeo 

ife^ : 160-162 °C h >-^ji^-;u^— 

l H-NMR (270 MHz, CDCla) 6 0.99 (t, 3H, J= 7.2 Hz), 1.75 (q, 2H, J= 7.2 Hz), 
2.99 (dd, 1H, J= 13.8, 7.9 Hz), 3.21 (dd, 1H, J= 13.9, 5.6 Hz), 3.49 (s, 3H), 4.07 
(dd, 1H, J= 11.6, 6.3 Hz), 4.14 (t, 2H, J= 13.9 Hz), 4.19 (dd, 1H, J= 11.9, 9.9 
Hz), 4.65 (m, 1H), 5.60 (s, 1H), 7.23 (s, 2H), 7.28-7.40 (m, 8H), 7.60 (d, 2H, J= 
6.9 Hz). 

IR(KBr) 1722, 1713, 1691, 1678, 1666, 1643, 1581, 1365 cm 1 
EI-MS : m/z 430 (M + ). 

TbMfrtJr : C25H27N5O2 • 0.5 C4H4O4 • 0.5 H 2 0 b bT 



. gf^Efii (%) : C, 65.30; H, 6.09; N, 14.10. 
H?H!Hfi (%) : C 65.38; H, 6.20; N, 14.19. 

MMM 58 : ( J S)-8-^>^;i/-7,8-^ t h*D-2-(2-^ h x.^JV)-4-(n-yu t:;i/)- 

lhw [2, 1-4 7>j >-5(4^)-^-> efb-^-ti 58) 

45 #%#>J 30 ~entbtltz.fc<&® B20 (750 mg, 

2.66 mmol) J: (5)-7i^I/77ry-Jl/ (610 mg, 4.03 mmol, 1.5 iiM) 7>£> 
mmt&MCD 7 U 4 mol/L JgfbzKlR ~ ^t^1^>^t'MM U 

tetEit'&QB (820 mg 76 %) £t#7c<> 
m& : 150-151 °C 

'H-NMR (270 MHz, CDCls) 6 0.95 (t, 3H, 7.6 Hz), 1.72-1.83 (m, 2H), 3.00 
(dd, 1H, J= 13.9, 7.9 Hz), 3.14 (t, 2H, J~ 5.9 Hz), 3.24 (dd, 1H, J= 13.9, 4.6 
Hz), 3.47 (s, 3H), 3.81 (t, 2H, J= 5.9 Hz), 4.06 (t, 2H, J= 7.3 Hz), 4.07 (dd, 1H, 
J= 6.9, 5.9 Hz), 4.21 (dd, 1H, J= 11.9, 9.9 Hz), 4.71 (m, 1H), 7.25-7.36 (m, 5H), 
11.8 (brs, 1H), 13.6 (brs, 1H). 
IR (KBr) 2832, 1714, 1678, 744, 725 cm 1 
TOF-MS : m/z 368 (M + +l). 
TxMftjR ; C20H25N5O2 • HClh bT: 
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Hf^fjt (%); C, 59.47; H, 6.49; N, 17.34. 
H^'Jfit (%): C, 59.43; H, 6.71; N, 17.09. 

HWJ 59 : (7i)-8-^>^;i/-2-(2-*;b^=Sri/;i/i^;i/)-7,8-^b Fn-4-(i3-7Dt 
)1)-1H-J 5. [2,l-i] 7° V > -5(4H)-# > Ofbl^tJ 59) 

###'J 31 X^^flfcit^ B21 (1.00 g, 3.78 mmol) h (E)-7 x -JIT^ - 
7—Jl (860 mg, 5.67 mmol, 1.5 ^S) th''J^> (10 mL) £#a;LT 9 H^Jn 

f$Ma&&l£o Ztl% HP-22 td«fc DIi&^b> (ij?)-8-(2-^;b^^>>^^;i/)-6-[2-(l- 

t K n ^f-^-3-^ x -;i/7°p;i >-2--r ^ y ]-3-(a-7d ¥)i)-7H-y U >- 

2(3i?)-2}-> (1.05 g, 70%) £|4|feo ^£Pbfe^^V— ;b (50 mL) CJgfbf^- 
;i/ (732//L, 10.0 mmol, 4.0 M3M) ^P/l ^nfc >^ (1.00 g, 

2.51 mmol) ^UfcH^U 15 D^Pb1«#U^o ^jl&M^^H b^fP^ 

V h 7 J — (9X1X2 A : ^ ^ 7 —JV = 100 : 0~95 : 5) 1:11 b (E)- 
6-[2-(l-t F P ^> -3- 7 x - ^7 D ; •! > -2- ^ Jl/) 7 ^ ]-8-(2 - ^ h^r->*;i/^^r 
i/3i^;i/)-3-(77-7°D ¥)V)-lH-7° U >-2(3 J H)-^- > (500 mg, 48 %) £f#fc 0 f#^>n 
fe:xX^;W$: (250 mg, 0.61 mmol) {C^<b^^— ;i/ (1 mL) £#[1^ 60 °CT? 2 

n$i^i«#bfeo mm(DU,m^mf±^ u st^^^tsw^itTki^ h u ^a 

7^ — (^PD*;i/A : ;i/ = 99 : l) tlSU (i?)-8-^>^;i/-7,8-^ 

tFDW h^^*;i/^^r^m^;i/)-4-(73-^ 0 D h*;i/)-l#-^ * y>J [2,l-i\ 7° 
>J >-5(4H)-7f> (260 mg, 99 %) £f#fc 0 xXr;i/#: (180 mg, 0.46 mmol) lZ 
^^7 7-Jl (4 mL) £ 2 mol/L zkiHb^ h ] ) ^AtK^ (2 mL) %j]U?L, 
T 12 RWbfeo S^&rg^rt)^ 4 mol/L Jfi&T? pH 3 ^H^bfco ftftHb 

Tzmmm^mhs mMt&yo d40mg,8o%) %mtc<> 
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ffl& : 274-276 °C ? J — )l-7k) 

B-NMR (270 MHz, DMSO-<&) 6 0.86 (t, 3H, J= 7.3 Hz), 1.60-1.68 (m, 2H), 
2.66 (t, 2H, J= 7.3 Hz), 2.81-3.01 (m, 4H), 3.63 (dd, 1H, J= 11.0, 6.8 Hz), 

3.80- 3.96 (m, 3H), 4.51 (m, 1H), 7.18-7.30 (m, 5H). 
IR (KBr) 1720, 1705, 1686 cm 1 

FAB-MS : m/z 382 (M-+1). 

jtWMfx ; C20H2.3N5O3 • 1.8 H2O tbt 

(%): C, 58.04; H, 6.48; N, 16.92. 
HS'Jffi (%): C, 58.24; H, 6.11; N, 17.14. 

WfeM 60 : (S)-8-(tert-73-Jl)-7,8-i/\i KD-2-(l-^ ^JIX)]/^—)]/}?-^ V 
)l).4-(n-yt2 [2,1-i] 7° 'J >-5(4i?)-;t> Ofbl^#J 60) 

h»j 45 tmm&jjmtz x *) , 32 x-m^nt^t^ B22 (19 mg, 

0.049 mmol) (S)-tert-7"9-jlT^ — J — JV (9 mg, 0.077 mmol, 1.5 MM) 
Zmmfc&W) (3mg, 14%) £f#fe 0 

'H-NMR (270 MHz, CDCI3) 6 0.99 (t, 3H, J= 7.6 Hz), 1.07 (s, 9H), 1.74-1.85 
(m, 2H), 1.95-2.17 (m, 2H), 2.18-2.27 (m, 2H), 2.83 (s, 3H), 2.78-3.03 (m, 4H), 

3.81- 3.98 (m, 2H), 4.01-4.30 (m, 5H), 11.4 (brs, 1H). 
TOF-MS: m/z 437 (M + +l). 

HJffi0!l 61:(R)-8-^>i/)l/-2-(l-tertr7 h ;i/tT^»; ^ >-4-f ;i/)-7,8- 

j?t h*n-4-(fl-7*D t.vi/)-iiy--r ^ #v [2,1-^ /ij > -5(4^0- efb^- 

#3 61) 

H»J 45 fc|^«CD^t:«tt) N 33 -em<otlfcfc£t® B23 (1.00 g, 

2.46 mmol) Cfi)-7 ^-^T^- J — ;i/ (557 mg, 3.69 mmol, 1.5 MM) 
mmt&<M(D 7 U -fa%ms 4 mol/L jg<b*3lS - ^t^r1r>^T«M U 
#I3-fb^ (580 mg, 48 %) 

HlU& : 204-205 °C (j;-f V^D K;Vx-t^-a4t^» 

iH-NMR (270 MHz, CDC1 3 ) <5 0.95 (t, 3H, </= 7.4 Hz), 1.47 (s, 9H), 1.72-1.80 
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(m, 4H), 2.09-2.15 (m, 2H), 2.84-3.05 (m, 3H), 3.01 (dd, 1H, J= 14.2, 7.6 Hz), 
3.23 (dd, 1H, J= 4.6, 14.2 Hz), 4.03-4.27 (m, 6H), 4.73 (m, 1H), 7.22-7.37 (m, 
5H), 11.3 (brs, 1H), 13.9 (brs, 1H). 
IR (KBr) 2941, 1720, 1682, 744 cm 1 
EI-MS: m/z 492 (M + ). 

TLMfrtit ; C27H36NGO3 • HC1 • 0.2H 2 Oi: UT 
BfWiM (%): C, 60.88; H, 7.08; N, 15.78. 
(%): C, 60.85; H, 7.21; N, 15.47. 

il^J 62 : (B)-2-[trans-4-(T 5. S * 3-)V)i/>7 D^\^->;L/]-8-^>^;i/-7,8-i/ b 
Kn-4-(i2-rD ¥Jl)-lH-4 =L *V [2,1-7] 7'J >-5(4i^)-^-> Ofb^t) 62) 



:»J 45 hlsIilO^^^J; ##f^J 34 Tf#£*l7Mbl^t) B24 (JS). 
7i=Jl/77- y— ^M^flk HMfc (600 mg, 1.11 mmol) 
))/ (5 mL) izmmg-S, TkWtfts^i/tA (600 mg, 10%on carbon) ii^rltT 7 ^ 
^-e?A (400 mg, 10.8 mmol, 10.0 ^fi)£7jn;t. 60 "CfC^f&LT 2 R$|8l!Jt# 

77^ - (7PP*;i/A : ^<^y— 71/ : T>^E — T = 84 : 8 : 8) U M 

tBfc&fo (150 mg, 32 %) %mt£o 

m& : 70-71 °C (7UD A - p< * j — ;p) 

!H-NMR (270 MHz, CDCla) (5 0.88-1.39 (m, 2H), 0.98 (t, 3H, </= 7.4 Hz), 
1.54-2.17 (m, 9H), 2.54 (d, 2H, J= 6.6 Hz), 2.66 (m, 1H), 2.82-2.88 (m, 2H), 
3.72 (dd, 1H, J= 11.0, 6.8 Hz), 3.95-4.16 (m, 4H), 7.16-7.20 (m, 5H). 
IR (KBr) 2927, 1695, 1660, 746, 702 cm -* 
TOF-MS : m/z 421 (M + +l). 

HJM'J 63 : (R)-2-[trans-4-(T -fe hT^ K p< ^;i/)^> ^ n -\=*f i/;i/]-8-^ > 
7,8- i^b FD4(/2-7P b;W-l#W 5 [2,1-i] /'J>-5(4^-^-> ^Sti^ 
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«b^m 63) 

62 tlfrfc&yn 62 (50 mg, 0.119 mmol) %tMz*?-\s> (500 

//D izmmz&s wkwm aiuu 0.119 mmol, 1.0 ttrus;> ao//L, 

0.120 mmol, 1.0 ^fi) ^ADxT^-e 1.5 KpK8l#bfeo KJ&^fcflSjftJ^BbfC 

7 -f — D D 4^;i/A : p< ^ y — )V = 100 : 0~98 : 2) til U Ut^t^CD 
(50 mg) £f#fc 0 4mol/L ^b7K*-^^)-^-1t>^r«^ 

&Jg<b btx^7 — ;i/7f SUSS U ISIB-fb^ (51 mg, 86 %) 
'H-NMR (270 MHz, CDCla) 6 0.98 (t, 3H, J= 7.4 Hz), 1.01-1.09 (m, 2H), 
1.58-2.18 (m, 9H), 2.00 (s, 3H), 2.68 (m, 1H), 2.78-2.88 (m, 2H), 3.10-3.17 (m, 
2H), 3.75 (dd, 1H, J= 10.3, 5.8 Hz), 3.94-4.07 (m, 4H), 5.82 (brt, 1H), 7.13-7.17 
(m, 5H), 7.60 (brs, 1H). 

IR (KBr) 3244, 2925, 1716, 1668, 1637, 752 cm 1 

TOF-MS : m/z 463 (M + +l). 

7U3fc##r ; C26H 34 N 6 02 • HC1 • 1.5H 2 Ot LT: 

$mi& (%): C, 59.36; H, 7.28; N, 15.98. 

H$HB (%): C, 59.42; H, 7.20; N, 15.63. 

Uli^'J 64 : (E)-8-^<>-yjV -2-^^)1^-^^. ^-;i/-7,8-S/ b K D-4-(jj-7d b';i/)- 

lhw [2,1-i] 7ij>-5(4fl)-t> 0.5 y-^jimm Ut-SVO 64) 

45 tmrnvfimzx ^ 35 ^n^nt^t^ B25 (1.00 g , 

3.36 mmol) ^ Off)-? oi— — )l (770 mg, 5.09 mmol, 1.5 MS.) fr<o 

mmt^coy u-^&t#^ ^ v—fot? ^)m^^mmt^m (i39m g , 10%) 

: 178-180 °C ^ J — JV- Tiz h >) 
'H-NMR (270 MHz, CDCI3) 6 0.96 (t, 3H, J= 7.3 Hz), 1.31 (t, 3H, J= 7.6 Hz), 
1.78 (q, 2H, J= 7.3 Hz), 2.66 (q, 2H, J= 7.6 Hz), 3.00 (dd, 1H, J= 13.8, 7.9 Hz), 
3.22 (dd, 1H, J= 13.8, 4.9 Hz), 3.87 (s, 2H), 4.04 (dd, 1H, J= 11.6, 6.6 Hz), 4.07 
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(t, 2H, J= 7.3 Hz), 4.19 (dd, 1H, J= 11.6, 9.6 Hz), 4.70 (m, 1H), 6.88 (s, 2H), 
7.24-7.36 (m, 5H). 

IR (KBr) 1713, 1680, 1655, 1574, 1362, 1273 cm 1 
EI-MS : m/z 384 (M + +l). 

7tMfttir : C20H25N5OS • 0.5 C 4 H 4 0 4 • 0.1 H2O hbt 
=t-W-fjt (%) : C, 59.60; H, 6.18; N, 15.80. 
H$Jfii (%) : C, 59.44; H, 6.08; N, 16.05. 

65 : (ii)-8-^>^;i/-2-a:^-;i/X;i/^— ;i/^^-;i/-7,8-^t FU-4-(n-7°U b v 
^-ljy-^ [2,1-j] 7iJ>-5(4i?-t> 0.5 7?jl/ii| (fbl^t) 65) 

HSiS^J 64 -en^tlfcik&yQ 64(593mg, 1.55 mmol) ;i/ (20 mL) 

i!7K(5mL) OXONE® (3.80 g, 6.18 mmol, 4,0 &flO£ x 

m b fc o w e> nfe mmm & m^mm v *> a t?s£« b t * m*b, 

100 : 0~98 : 2) TfttSlU Wffifc&toO? U — fr*f#feo 7 U -fti:7?» 
^aiafb^ (311 mg, 49 %) £ a^MH^ bTf#feo 

: 180-182 °C (ffimx-T-Jl') 
'H-NMR (270 MHz, CDCI3) 6 0.96 (t, 3H, J= 7.3 Hz), 1.46 (t, 3H, J= 7.3 Hz), 
1.75 (q, 2H, J= 7.3 Hz), 3.03 (dd, 1H, J= 13.9, 7.3 Hz), 3.16 (dd, 1H, J= 13.9, 
5.6 Hz), 3.24 (q, 2H, J= 7.6 Hz), 4.06 (dd, 1H, J= 11.9, 4.6 Hz), 4.08 (t, 2H, J= 
7.3 Hz), 4.26 (dd, 1H, J= 11.9, 9.6 Hz), 4.46 (s, 2H), 4.70 (m, 1H), 6.84 (s, 2H), 
7.23-7.37 (m, 5H). 

IR (KBr) 1720, 1687, 1657, 1560, 1315, 1119 cm 1 
EI-MS : m/z 416 (M + +l). 

TiMfrffi : C20H25N5O3S • 0.5C 4 H 4 O 4 • 0.4 H2O hit 
BfWiM (%) : C, 54.74; H, 5.77; N, 14.33. 
H$Hfi (%) : C, 54.76; H, 5.85; N, 14.51. 
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HSIfi^J 66 : (iJ)-l,8-i/^>i/;i/-5-^PD-2->'^D^>^;i/-7,8-^t 
*^/[2,l-i] 7*'J> 66) 

##{#| 37 -£%hntz.^m C2 (1.87 g, 4.05 mmol) (llgft^Tl--^ (15.0 
mL,207mmol ) 51 M^ft) ZMZ-T 60 °CT" 1 Wliffif Ifcc 

*^*7A^OY h^7^— (^no^A : p<^y— JV = 90 : 10) 
«U fHIBlb^rtl (1.87 g, 99%) Sfffeo 
16^ : 124-125 °C 

iH-NMR (270 MHz, CDCLs) 6 1.51-1.63 (m, 2H), 1.67-1.98 (m, 6H), 2.73 (dd, 
1H, J= 13.5, 8.3 Hz), 3.01 (quin, 1H, J= 8.0 Hz), 3.08 (dd, 1H, J= 13.5, 5.1 Hz), 
3.83 (dd, 1H, J= 11.2, 6.9 Hz), 4.04 (dd, 1H, J= 11.2, 10.2 Hz), 4.57 (m, 1H), 
5.53 (d, 1H, J= 15.9 Hz), 5.62 (d, 1H, J= 15.9 Hz), 7. 10-7.38 (m, 10H). ' 
IR (KBr) 1684, 1498, 1454, 1377, 1333 cm 1 
EI-MS : m/z 444 (M + +l). 

WMffil 67 : ( J fl)-8-^>^;i/-2-->^7 D^>^-;i/-7,8-^ t K P -5-(n-7°U KJIT ^ 
=• *V [2,1-i] /"J > tfbl^tJ 67) 

mmm 66 h[pi^©^^^ £ ^ ###y 44 x-m^nrz^® cio 

Cfi)-8-^>^;i/-5-^ n D-2-->^7 p^>^;i/-7,8-^ t K D -\H~i * W [2,1-i] 
7"U> (-fb-^-^l 67a) £t#fc 0 -fb-^^) 67a (200 mg, 0.244 mmol) IZ n-7°n\fj]s 
(2 mL) £j}P;LT 3 S#r«^3S^tTffi# bfeo :> U # 

^l/*7A^P?h^7^- (^PP*;i/A : )l =95:5 X ^ D 

;i/A : 7 mol/L T>^E ^T-^ ^ y — = 95 : 5) tiiU *SSB{bl^#9 

(183 mg, 99 %) §^fe|SI#:h bTf#7c 0 
lb£ : 108-110 °C (yDD^A-^^y-Jt/) 

iH-NMR (270 MHz, CDCls) 6 0.89 (t, 3H, J= 7.6 Hz), 1.58-1.95 (m, 8H), 
2.07-2.15 (m, 2H), 2.91 (dd, 1H, </ = 14.0, 6.2 Hz), 2.97 (dd, 1H, J= 14.0, 7.6 
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Hz), 3.22 (q, 1H, J= 8.4 Hz ), 3.40 (t, 2H, J= 7.3 Hz), 4.08 (m, 1H), 4.29-4.41 

(m, 2H, 7.11-7.27 (m, 5H). 

IR (CHCla) 3018, 1693, 1574, 1556, 1367 cm 1 

EI-MS : m/z 377 (M + +l). 

68 : (i?)-8-^>^;i/-2-i/^P^>^Jl/-7,8-^t h*D-5-(2-t^iJi;yx^ 
117$ y)-lH-j *W [2,1-i] 7"'J> (4h&M 68) 

67 ^^tlSflj^ 67a (100 mg 0.240 mmol) h7th*D77 
> (2mL) (C^I5?^-frs 2-h*^U^yxf;i/7^> (61/zL, 0.480 mmol, 2.0 ^ 
S) h N,N-l/j V7D hVl^^l/T 5. > (344/zL, 0.960 mmol, 4.0 Mam) ^^)P 
80 °C-e 2 lMtf|f$Ufco ^'J*^7A^D?^7 
7-f — (£ □ DtJ^I/A : ^ — ;i/ = 90 : 10^ £ n D^;i/A : 7 mol/L 
= 7-^^- M&WL =90:10) T"lSU;o V tT;i/Ji— y=-JV^M^.X 

miti^f£mmzmm.m&mis, mmt^m (nomg, 94%) ^^m^tLrm 

lb£ : 154-156 °C (SM V/P tVl/^— ^;i/) 

!H-NMR (270 MHz, CDCI3) 6 1.48-2.06 (m, 14H), 2.38-2.46 (m, 4H), 2.56 (t, 
2H, J= 5.9 Hz), 2.84 (dd, 1H, J= 13.8, 8.1 Hz), 3.14-3.24 (m, 2H), 3.49 (t, 2H, J 
= 5.9 Hz), 3.71 (dd, 1H, J= 10.0, 6.8 Hz), 3.92 (t, 1H, J= 10.0 Hz), 4.53 (m, 1H), 
7.20-7.26 (m, 5H). 

IR (CHCI3) 1682, 1568, 1556, 1531 cm 1 
EI-MS : m/z 446 (M + +l) 



»J 69 : (i?)-8-^>^;l/-2-S/^ D^>^;i/-7,8-i^t FD-5-(l-fD U i?=.)V)- 
IH-J [2,1-i] 7'J> tfblirtJ 69) 

HM^J 67 tmffiomm^ ct D> fbl%#3 67a (296 mg, 0.361 mmol) hfcTP'J 
(2mL) fr^ifB-fb^ (50 mg, 36%) ^n&Mfot. LT#£o 
: 202-204 °C ( ^ P P 4^1/ A - A # J — JV) 
iH-NMR (270 MHz, CDCla) 6 1.69-2.00 (m, 10H), 2.12-2.19 (m, 2H), 3.00 (dd, 
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1H, J= 13.8, 7.8 Hz) ,2.95-3.31 (m, 2H) ,3.54-3.62 (m, 4H), 4.27 (dd, 1H, J = 
10.5, 6.2 Hz), 4.48 (t, 1H, J= 10.5 Hz), 4.67 (m, 1H), 7.24-7.35 (m, 5H). 
IR (CHCls) 1713, 1681, 1556, 1520 cm 1 
EI-MS : m/z 389 (M + +l) 

"MtMM 70 : (B)-8-^<>P)l-2-(tert-73-)l)-5-^ h^>>-7,8-^t K P -1H-4 5. V 
V[2,l-i]7°V > (ftx-em 70) 

-%mm 66. trnffiMmzx*), 43 ^m^ntci^^ cs i?t>mt 

fo&n^ Mitfc (4.88 g, 14.3 mmol) <D^P J — )V (30 mL) 21%^ h U 

|)Ax h^> — (30 mL, 93.0 mmol, 6.5 Mam) £#E1X^ 70 °C 

t- 3 mmmmmn^tco &mmmitmmm., mm^t^^mmi^ 



KX'fflf£^%m\ wmt&m (2.67 g , 54%) ^e^n^L-m^o . 

lb£ : 220-222 °C (B^n^b) 

X H--NMR (270 MHz, CDCls) d 1.37 (t, 3H, J= 7.3 Hz), 1.41 (s, 9H), 2.80 (dd, 
1H, J= 13.9, 7.9 Hz), 3.11 (dd, 1H, J= 13.9, 6.3 Hz), 3.71 (dd, 1H, J= 11.3, 7.3 
Hz), 3.99 (dd, 1H, J= 11.3, 9.9 Hz), 4.48 (q, 2H, J= 7.3 Hz), 4.55 (m, 1H), 
7.24-7.35 (m, 5H). 

IR (KBr) 1678, 1668, 1655, 1558, 1539, 1431, 1350 cm 1 

EI-MS : m/z 351 (M + ). 

-TtMfrffi : C20H25N5O • 0.2 H2O hit 

gf^fii (%) : C, 67.66; H, 7.21; N, 19.72. 



UMit (%) : C, 67.70; H, 7.37; N, 19.62. 

HJ&^iJ 71 : ( J fi)-8-^>^;i/-2-^>^D^>^ L ;i/-7 ) 8-^t: K D -5-(3-^< 3-)l?-Jr7°U 
¥)l*3ris)-lH-j *W[2,l-i]7V > (ih&M 71) 
HJfe^iJ 67 Irm^tl^it^M 67a (240 mg, 0.585 mmol) CDy^ h^b h*077 

> (2 mL) ^rtt3 N 2-^^;i/^-^-7°D^y — ;i/ (l mL) bykmibi- h U^A 

(34%$£?i I^Pr) (88 mg, 2.34 mmol) &1)\\7Ltz'i$L, ^ ^> iC<b^r#J 67a (240 mg, 
0.585 mmol) %1)\\XX 100 °CT* 4 Q§P H ^j*# LfeoS«(-M^^;i/^iD^s 
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A^D?h^77^- (^DD^A : p<^y-;i/ =99 : 1) tlSlU WMlt 

^ (ioomg,4o%) itn&mkmwii^xmtzo 

'H-NMR (270 MHz, CDCla) 6 1.68-2.18 (m, 10H), 2.11 (s, 3H), 2.60 (t, 2H, J 
= 6.8 Hz), 2.97 (dd, 1H, J= 13.8, 7.8 Hz), 3.22 (dd, 1H, J= 13.8, 4.9 Hz), 3.31 
(m, 1H), 4.05 (dd, 1H, J= 11.9, 6.8 Hz), 4.25 (t, 1H, J= 11.3 Hz), 4.61 (t, 2H, J 
= 6.5 Hz), 4.64 (m, 1H), 7.23-7.34 (m, 5H) 
IR (CHCIa) 1702, 1579, 1538, 1417, 1371 cm 1 
EI-MS : m/z 424 (M + +l) 

WJ 72 : ( J fi)-8-^>^;i/-2-->^D^>5 L ;i/-7,8-^t f* P -5-(S-^ ^)]/XJV^— 

[2,1-1] ru> (it^m 72) 

mmm 65 tmmcD^m^^ ^ mmn 71 -em^tit^t-^m 71 (so mg, 

0.190 mmol) hUmit^ (25 mg, 29 %) *1%&mWimfot LTf#fco 
•H-NMR (270 MHz, CDCls) 6 1.67-2.06 (m, 8H), 2.30-2.38 (m, 2H), 2.83 (dd, 
1H J= 7.0, 14.0 Hz), 2.94 (s, 3H), 3.06 (m, 1H), 3.12-3.23 (m, 3H), 3.80 (dd, 1H, 
J= 7.0, 11.3 Hz), 4.03 (t, 1H, J= 10.8 Hz), 4.40 (m, 1H), 4.61 (t, 2H, J= 6.5 Hz), 
7.20-7.37 (m, 5H) 

IR (CHCls) 1693, 1681, 1539, 1311, 1136 cm 1 
EI-MS : m/z 456 (M + +l) 

HJte^'J 73 : ( J fl)-8--K>^;i/-2-(tert-^;b)-7,8-^b h* D -5-^ f 5. 
^V[2,l-i] 7°V> (ik&VO 73) 

mtrnm 66 tmmojjmzxv, ###y 43 xm^ntzit^ C9 (3.30 g, 

8.90 mmol) i^^UUit^m (1.12 g, 36 %) ^afiS 0 B H J:bt#fco 

m$k : 171-174 °C (r-fe h >-i^ji^;i/rc— ^;i/) 

•H-NMR (270 MHz, CDCls) 6 1.42 (s, 9H), 2.63 (s, 3H), 2.82 (dd, 1H, J= 13.8, 
7.9 Hz), 3.11 (dd, 1H, J= 13.8, 5.8 Hz), 3.73 (dd, 1H, J= 10.2, 6.9 Hz), 4.00 (t, 
1H, J= 10.2 Hz), 4.59 (dq, 2H, J= 9.9, 6.9 Hz), 7.23-7.36 (m, 5H). 
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IR (KBr) 1670, 1518, 1501, 1408, 1344 cm 1 



EI-MS : m/z 354 (M + +l). 



7xMftffx : C19H23N5S • 0.2 H2O £ bT 



Steffi (%) : C, 63.91; H, 6.60; N, 19.61. 



i$Hi (%) : C, 63.70; H, 6.54; N, 19.89. 



74 : (B)-8-^>i/Jl-2-i/? P^>^;^-5-i^;i/-7,8-^t: F D -\H-<i 5. 

v[2,i-i] 71J > (Yb-^r#j 74) 

H»|J 67 -embtl&ik&'V!) 67a (82 mg, 0.20 mmol) ^rh7tFD77> 
(1 mL) iz:$gfl¥£-g\ 1 mol/L t> A 5. h'-r h^h FD77 

(2 mL) ^nx.T 60 °CT 1 1^ PhW-I- 1 b £ o MJ^^7j<^P^Tfi# b 

WmfctxW) (40 mg, 58%) ^fifeSfr^btlffeo 

Shift: 187-189 °C (^^DP^^>-^^V7D t:^x-r 

'H-NMR (270 MHz, CDCls) S 1.37 (t, 3H, J= 7.6 Hz), 1.64-2.10 (m, 8H), 2.62 

(q, 2H, J= 7.6 Hz), 2.77 (dd, 1H, J= 13.8, 5.9 Hz), 2.95 (dd, 1H, J= 13.8, 6.8 

Hz), 3.23 (q, 1H, J= 8.4 Hz), 3.79 (m, 1H), 4.02-4.09 (m, 2H), 7.10-7.13 (m, 

5H). 

IR (CHCb) 1680, 1539, 1417, 1338 cm 1 
EI-MS : m/z 348 (M + +l) 

75 : (ii)-8-^>^;i/-5-^Ty-2-^^D^>^;i/-7,8-^b F D -1H-4 
^ [2,l-i] 7'J > «k&m 75) 

miMffl 67 tltzih'&fa 67a (217 mg, 0.529 mmol) £ N,N-¥ * 

JIAT^ F (4mL) £}g»U J^-te^A (245 mg, 0.750 mmol, 1.5 ^«) s 
^>7 ? >{b*U'>A (39 mg, 0.600 mmol, 1.2 ^M) 100 °CT 4 B#Hgfl£ 

#bfco MM(37j<^*ax.Trrmb/i^^^b, fHIBfl:-^ (125 mg, 73%) 
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Hkj& : 140-142 °C (tK) 

'H-NMR (270 MHz, CDCL) 6 1.65-2.07 (m, 8H), 2.79-2.94 (m, 2H), 3.19 (q, 
1H, J= 8.4 Hz), 3.94-4.04 (m, 2H), 4.27 (m, 1H), 7.11-7.19 (m, 5H). 
IR (CHCls) 2246, 1664, 1454, 1421, 1388 cm 1 
EI-MS : m/z 345 (M + +l) 

76 : (i?)-8-^>^;i/-2-i/^ D^>^;b-7,8-^t K D -S-ilH-y"- b^"J—JV 
-5-f IH-j \ ¥V [2,1-j] 7'J> tfbilrtj 76) 

75 -Xin^fltzit^^} 75 (69 mg, 0.200 mmol) £ ^;i/-2-t' P U 
VJ > (lmL) h "J ^A (52 mg, 0.800 mmol, 4.0 MM)s M. 

W^yy^ — fh. (42 mg, 0.800 mmol, 4.0 MS) 120 °CT' 2 H§|tatfc# 

bfeo M^{-7jc^*PX.T*ffmUfe^.ii^^U, WMik^W) (64mg, 83%) £ 

m& : 268-270 °C (tIO 

*H-NMR (270 MHz, DMSO-flfe) 6 1.69-2.08 (m, 8H), 3.07 (dd, 1H, J= 13.8, 
4.9 Hz), 3.12 (dd, 1H, J= 13.8, 7.3 Hz), 3.28 (m, 1H), 4.76 (m, 1H), 4.88 (m, 1H), 
5.03 (m, 1H), 7.22-7.35 (m, 5H), 10.9 (brs, 1H), 13.8 (brs, 1H) 
IR (CHCL) 1703, 1556, 1410, 1385 cm 1 
EI-MS : m/z 388 (M + +l) 



HJfe^J 77 : ( J S)-8-^>^;i/-4-*;i/^^r^^^;U-2->'^D^>^-;i/-7,8-^h KP 
-IH-J ^V*[2,l-i]7"'J>-5(4^> jfi&jfi (it&m 77) 

mmm 66 -^m^ntzit^ 66 a.87 g, 4.21 mmoi) & i,4-i?**y->i%m 

(30 mL) izmmVs 2mol/L 7jc$Hb^ h U t> AzK*§*£ (15 mL) 70 °C 

m&T&ife^mmk, 7k~?m&&mis, (i^-i.s-^^o^^-v^p^o^;!/ 

-7,8-i^b YU-lH-j %W [2,1-i] 7° U > -5(4/^-^1- > (fb^t) 77a) (1.61 g, 
90%)£f#fc o ^b-^#l 77a (500 mg, 1.08 mmol) £ N,N-i?* A 7* ^ K 

(5mL) mmzmmis, j^i^U^A (192 mg, 1.41 mmol, 1.2 i^SX yp-ef^ 
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m^T-Jl^X^H (140 ,uL, 1.41 mmol, 1.2 ^W) %m%.TMUX 12 B$F^Ji# 

:73-^dr-tj-> =90:10) TliU(ii)-l,8- 

i^>^;i/-2-^ D^>^;i/-7,8-^t h Jr->7^;i/^— ;i/^^;i/-i//"--f 

[2,1-i] >-5(4i^-7h> tfbl^tJ 77b) (400 mg, 69 %) £f#£ 0 
77b (850 mg, 1.71 mmol) H»J 40 40a frZlk&m 40 

s/*;i/^^;v^^;i/-i^-^ ^ [2,1-i] >-5(*H)-*> efb-^ 77c) (220 

mg, 29 %) £f#fc 0 -fb-a-^J 77c (200 mg, 0.49 mmol) 5rh7tFD77> (1 
mL) t?K (1 mL) ©^^(^g^ U TkiHb U ^ r> A • tJOU^ (0.04 g, 0.98 
mmol) ^M^X^UX 2.5 l^ti^bfco Jx.JfoM&WZ 1 mol/L JfiHT pH 3 

fcwiEu n*>nfemfc%:^*? ; — ;i/T?*fc#u astu ftna-fb^ a«o mg, 

93%) £f#fc 0 
fH>^ : 280 °C 

!H-NMR (270 MHz, DMSO-cfc) (5 1.59-1.96 (m, 8H), 2.85 (m, 1H), 2.97 (m, 

1H), 3.05 (m, 1H), 3.54 (m, 1H), 3.88 (t, 1H, J= 9.9 Hz), 4.48 (s, 2H), 4.45-4.54 

(m, 1H), 7.20-7.31 (m, 5H). 

IR (KBr) 1716, 1704, 1687 cm 1 

FAB-MS : m/z 394 (M + +l). 

TcMfrffi ; C2iH 23 N 5 03 • 2 H2O t bT: 

BfWiM (%): C, 58.73; H, 6.34; N, 16.31. 

'MMiM (%): C, 58.90; H, 6.25; N, 16.33. 



MMM 78 : ((it)-8-^>^;i/-2->^ P^>^;i/-4,5,7,8-^ h ^b 
lH-j^VV [2,1-i] 7'J>-H;i/)-iV-/Dt>7tF7^ F (^#3 78) 

m.1Mffl 77 Xm^tltzit^ 77(50mg,0.127mmol) ^tR (lmL), 1,4- 
3r"l7-> (lmL) £$g#PU n-7°V bVl/7 7 ^ > (14^L, 0.176 mmol, 1.4 ^MX 1- 

^^;i/-3-(3-^^^-;i/T^ y-7°nb;i/) #;i/^>f ^ K (24 mg, 0.127 
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mmol, 1.0 it) ^M^X^UX 4 BIS«#bfco;EJfe$8ai£* D D^ATfi 

feo ^'J*W7A^DYh^77^- (^DP*;i/A : )]/ =98:2 

~90: 10) X-mmV, mtZ<t&%0 (25 mg, 45%) 

!H-NMR (270 MHz, CDCls) 6 0.90 (t, 3H, J= 7.3 Hz), 1.49-1.59 (m, 2H), 
1.63-2.02 (m, 8H), 2.78 (d, 2H, J= 5.6 Hz), 3.06 (m, 1H), 3.24 (t, 2H, J= 7.3 
Hz), 3.67 (dd, 1H, J= 10.2, 7.0 Hz), 3.84 (m, 1H), 3.94 (t, 1H, J= 10.2 Hz), 4.71 
(s, 2H), 6.38 (s, 1H), 7.08-7.21 (m, 5H). 
IR (KBr) 3301, 2913, 1697, 1685,1662,1654 cm 1 

TOF-MS : m/z 435 (M + +l) 

HJte^J 79:(ii)-8-^>^;i/-2-Sy^D^>^-;i/-7 ) 8-^h K D-4-[3-(2-^"^-+^V U i? 
J y-Z-J )V)7°UM)l]-lH--( *W [2,1-j] 7iJ>-5(4fl)-.t> 0.5 

tfbi^rt) 79) 

f£ffi#!l 77 XUhntzi^fy) 77a (130 mg, 0.332 mmol) £ N,N-V 
)VhsT^ Y (lmL) tj§|?U J^#U^A (138 mg, 1.00 mmol, 3.0 ^S) £ 

jniT^M-c 1 m?3mft'&, EP&m&m 747356 (^^^8-337570-^) mmon 

feXM^LL fz 3-(3-t7 D D y°U f;i/)-2-^-#-^ V U y > (122 mg, 0.750 mmol, 
2.3 M$S) © ATJV-^y^l/tf^AT^ K (1 mL) mm^M^X, ^UX 12 H$ 

IHHt#b£o M£^-A-^ a^i^7K^inx.T^nD^;vATMmbfeo WflUf 

^7 4— (^DD*;i/A : ^^7— ;i/ = lOO : 5) -fliU ttinffc (170 mg, 
99%) £f#Aco i^l^s ^M^J 40 ©f«#^ 40a fr^-fbl^J 40 

mmm, D^nib£m\ wMit&w (30 mg, 

39%) se^ B B B tbtf#feo 

: 210-212 °C (r-fe h>-^^^;i/Ji— 
*H-NMR (270 MHz, CDCls) 6 1.70-1.90 (m, 2H), 1.90-2.00 (m, 4H), 2.04 (m, 
2H), 2.10-2.25 (m, 2H), 2.97 (dd, 1H, J= 13.8, 8.6 Hz), 3.27 (m, 2H), 3.36 (t, 2H, 
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</= 6.7 Hz), 3.62 (dd, 2H, J= 8.9, 7.1 Hz), 4.03 (dd, 1H, J= 11.9, 6.7 Hz), 4.14 
(m, 3H), 4.35 (dd, 2H, J= 8.9, 7.1 Hz), 4.71 (m, 1H), 7.20-7.35 (m, 5H), 8.52 (s, 
2H). 

IR (KBr) 1738, 1722, 1672, 1581, 1371cm 1 

txM%^ : C25H30N6O3 • 0.5 C4H4O4 • 0.5 H2O £ UT 

BiWiM (%) : C, 61.23; H, 6.28; N, 15.87. 

'MMIM (%) : C, 61.38; H, 6.35; N, 15.86. 

%MW\ 80 : (it)- 2- ^ D ^ > f ;i/-8-(4- 7 Jl/t P ^ > ^;i/)-7,8- h Fn-4-(2-h 
YV*i/^3-)\s)-lH-j ^ W" [2,1-i] 7'J >-5(4H)-^> MmM tfk&W) 80) 

###y 38 rm^nr^it^m C3 tzmit^-^m^ ^i^j 66 tmm 
(Dj5m^&*)mkfo*mzo m zntcnitm^s mmm 77. <D4b&® 66 1?% 

(590 mg, 1.33 mmol) £ 2-(2-:/P ^E:n h h^t h*n-2ff-f7> (400 

UU 2.65 mmol, 2.0 m&) fr*>, ^MM 79 £ mmCD^m^ £ <0 (0.56 g, 

74 %) (io mD izmmiss p- b)ix->xjvfc>m. • — 

y^^D-T (^7DDxh;i/A : ^^y— = 98 : 2~97 : 3) fl^ 

bfef^s ^Mf^J 40 CDft» 40a frt>ik£>%?) 40 |^©y3&-£\ ^ 

tafb-a-tj^y v-fazmtcomt>ntc7 v-m^ 4moi/L ^b7jc^-^^-^it> 

(2mL) £*t?J-)l (2mL) ^AD^Tiili Ufef^ T-fe h>£zs^)lx- 
-^^T^l'b^-y-s #13^^ (210 mg, 49%) Sfi^eift^bTf^c 
ib£ : 165-167 °C (7± b >-^^)V^.—y^)l) . 

!H-NMR (270 MHz, CDCls) 6 1.60-1.72 (m, 2H), 1.74-1.91 (m, 4H), 1.92-2.10 
(m, 2H), 2.83 (d, 2H, J= 6.2 Hz), 3.07 (quin, 1H, J= 7.6 Hz), 3.73 (dd, 2H, J= 
10.2, 5.6 Hz), 3.91-4.09 (m, 3H), 4.32 (t, 2H, J= 4.3 Hz), 6.84-6.90 (m, 2H), 
7.07-7.18 (m, 2H). 

IR (KBr) 1716, 1701, 1695, 1684, 1589, 1508, 1219 cm 1 
EI-MS : m/z 398 (M + +l). 
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TxMftffi : C21H24FN5O2 • 1.0 HC1 • 0.5 H2O tit 
gf^fjt (%) : C, 56.95; H, 5.92; N, 15.81. 
%Wfe (%) : C, 56.99; H, 6.01; N, 15.49. 

81 : (E)-8-^>i?Jl-2-ty^U^y^-Jl-7,8-iy\i FD-4-(2-t Kn3^>-2- 

MM\n 77 -ZffiibtlfclkS'yQ 77c (670 mg 1.65 mmol) $rh7tFD77> 
(7mL) lzmmi<, ^K^T^ ^f^^^>-7AyD^ K (2.75 mL, 3.0 mol/L V 

x.j-ixsx.-y-jvmm, 5.0 mm> muz., z<d%.%, 2 m^mnvr^o k^m^ 
izmm^ikTy^-^^mfo^mz., 10 ^mnx^tzo Km 

99:1) T-WimV, 4mol/L iU^KM- ^^drf->V§f«M^b btitMSi 
^ ffiSxf^fSSIU ^fflfb^rt) (460mg, 68%) £f#fe 0 
iH-NMR (270 MHz, CDCla) 6 1.23 (s, 3H), 1.25 (s, 3H), 1.67-1.93 (m, 8H), 
2.96-3.09 (m, 1H), 3.26 (d, 2H, J= 6.2 Hz), 3.93-4.34 (m, 4H), 4.72 (m, 1H), 
7.19-7.39 (m, 5H). 

IR (KBr) 2968, 1685, 1662, 1654,1546,1496 cm 1 

TOF-MS : m/z 408 (M + +l) 

7cfft7}#r : C23H29N5O2 • HC1 tVX 



aiWiM (%) : C, 61.97; H, 6.83; N, 15.71. 
MMiM (%) : C, 61.95; H, 6.90; N, 15.45. 

82 : (i?)-8-^<>^;i/-2-^^D^>^;i/-7,8-^t KD-4-(3-b H'D^i/7D 
¥)l)-lH-j ^'7[2,l-i]7iJ >-5(4H)-^-> mMM (fc&m 82) 

mmm 77 -enhnt^ik^ 77a t. 2-(3-^n^rD^^r^» ^b^t kp- 

2#-f^ fztthUfo (190 mg, 0.340 mmol) £p< ^ 7 — )l (5 mL) 

U Tfcg&fb^S^A (20 mg, 10% on carbon) }:^7>^i7A (230 mg, 
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3.42 mmol) 50 °CT 3 Mj«b£o MjSM£^i#J#J£ffl VMT^ii 

^ & m^mm^ v% ^> t> a t- ^ u £ 0 & u t m h n tz mm & ft 

WMWs V A^^Dx 7 h ^ 7 4 — p Dxfr;i/A : * 9 J — Jl = 95 : 5) "£ 
liU (0.11 g) %ntzo dtl^ h7th*D77> (lmL) 

»U 1 mol/L (1 mL) ZtiUZ., Hl?UT 4 B$^tl#b£o fflMm.WLfcm± 

UA^l^D^ h^*^7^— (^DD^M : p<^y— ;i/ =95 : 5) t"Ilb, 

mmit&vocD? v-fo%mfeo m^n^m^^y (imD (cweu 
4moi/L ±M^-^^-^-9->^rt^p^s i^^fbbfco mm*mj± , g£;'iks mm 

D^-fbU fUSB'fbl^ (40mg, 27%) £f#£ 0 

i*^ : 187-188 °C 

*H-NMR (270 MHz, CDC1 3 ) 6 1.64-2.07 (m, 10H), 2.70-2.82 (m, 2H), 3.08 (m, 

1H), 3.53 (brt, 2H, J= 5.3 Hz), 3.64-3.71 (m, 2H), 3.95 (m, 1H), 4.26 (t, 2H, J= 

5.6 Hz), 7.07-7.17 (m, 5H). 

IR (KBr) 2787, 1718, 1683, 744, 727, 696 cm 1 

FAB-MS : m/z 384 (M + +l). 

jzMftffi ; C22H26N 5 0 2 • HC1 • 0.5H 2 Oh bt: 

siWW. (%): C, 60.34; H, 6.44; N, 15.99. 

UMit (%): C, 60.10; H, 6.68; N, 15.54. 



Uli 83 : (ii)-8-^>^;i/-2-(ter^:/^;i/)-7,8-^t h*D-4-(3-t FP^^/Db' 
)l)-lH-s( [2,1-i] >- 5(4^-7)- > tfbl^tl 83) 

#%#"J 41 Tif ^tlfe-fb^rtl C6 £ffil^Ts H»J 66 h|sj*i©^&j3<fc D 
^<b#:^f#s^»J 77 CD fc&W 66 ^bl^?J 77a %mtz<D tmMCDjjm^ 

J: Ds (i?)-l,8-^^>^;i/-2-(ter^-y^;i/)-7,8-^t Fn-iF-^ $^*V [2,1-;] /ij 
>-5(4/0-^> tfb^r^J 83a) £f#£o ^2fc0"J 82 t mmcD^m^ £ D fftfE 
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L H-NMR (270 MHz, CDCla) 6 1.36 (s, 9H), 1.90 (m, 2H), 2.89 (dd, 1H, J = 
13.8, 6.8 Hz), 2.99 (dd, 1H, J= 13.8, 7.3 Hz), 3.47 (t, 2H, J= 5.5 Hz), 3.82 (dd, 
1H, J= 11.3, 6.6 Hz), 4.10 (dd, 1H, J= 11.3, 9.7 Hz), 4.22 (t, 2H, J= 5.7 Hz), 
4.47 (m, 1H), 4.70 (brs, 2H), 7.16-7.34 (m, 5H). 
EI-MS : m/z 382 (M + +l). 

HH#!J 84 : l-((i$-8-^>^;i/-2->^ n^>^-;i/-4,5,7,8-7 t h^b KD-6-t*V 
-\H-j [2,1-;] 7'J >-4--f;i/) ^"^>-3-^-> x.3-ls>T-\z$—)\s 

m 84) 

79 i:|BJ#©^f' J: 3I»'J 77 T-mibtlfzlk^M 77a (500 mg) 
^ 2-(2-yn^E^^;i/)-2-^^;i/-l,3-^7i-JrV^ y 1? (400 mg, 

76 %) £ff£ 0 

ife^l : 200-201 °C (@^@gni^-;i/) 

•H-NMR (270 MHz, CDCla) 6 1.38 (s, 3H), 1.72-1.88 (m, 6H), 2.10-2.18 (m, 

4H), 2.99 (dd, 1H, </ = 13.8, 7.6 Hz), 3.24 (dd, 1H, J= 13.8, 4.5 Hz), 3.28 (m, 

1H), 3.89-3.95 (m, 4H), 4.06 (dd, 1H, J= 11.9, 6.8 Hz), 4.16-4.25 (m, 3H), 4.71 

(m, 1H), 7.23-7.36 (m, 5H), 11.4 (brs, 1H). 

IR (KBr) 1718, 1683, 1591 cm 1 

TOF-MS : m/z 450 (M + +l). 

TtMfrtfr ; C25H.3iN50 3 • 0.5 H2O tbt: 

gf^fjt (%): C, 65.48; H, 7.03; N, 15.27. 

H$Hi (%): C, 65.28; H, 7.06; N, 15.10. 



%Mm 85 : ( J S)-8-^>^;i/-2-S/^0^>^;i/-7,8-^t h"D-4-(3-t Fp3^>-3- 
*^-)\s?l-)V)-\H-4 X ^V[2,l-i]^U >-5(4i?M-> Ut&m 85) 

84 ~cm ^fltzit^^i 84 (1.20 g, 2.67 mmol) ^T-fe h> (50 mL) 
iffU />- h;i/J->^;i/^>^ • (60 mg,0.320 mmol, 0.12 MM) %1)U7L, 

so °c-e 3 mmummn^tzo mm^m&^^v, mmz^h^t fd77> 

(32 mL) £ 1 mol/L IfM (32 mL) £JP;U 1 B#P H m#bfco 
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* a l feo mm^ms.^ uti# ^ n/ta^^ ^> u t> fii* ? a * P 

?F^77^f- DD^jl/A) TMSSU >T h (400 mg, 37 %) £f#fc 0 
^ h >#: (400 mg, 0.990 mmol) Srh7hFD77> (14 mL) fcljgfl? U 2K 
^ V ^ S/ A 5 jc (2.43 mL, 1.0 mol/L rh^t KP77>g 

m^M^x^ui^muv, 10 ^mnvtzo sMs^oDtv^At-ittiu 

ffift U > b feo i§l&£@5& bs f§ ZtifzMm* is u 

*^*7A^D7 (^Dn^VA : ^^y— ;i/ =95 : 5) "CttSS 

U JfUB-fb^© 7 U— fo^mtzo 7 U— 4 mol/L ^fb7jc^- 2> 
«T?Jfi&ffiYbLT$8*«&e*#, BE&x^l/tlSJlgiiU WiB^b-^ (230 mg, 

51 %) • 

: 206-207 °C (gm^f-fr) 
*H-NMR (270 MHz, CDCL) 6 1.28 (s, 6H), 1.72-1.93 (m, 8H), 2.04-2.20 (m, 
2H), 3.00 (dd, 1H, J= 13.8, 7.6 Hz), 3.23 (dd, 1H, J= 13.8, 4.7 Hz), 3.28 (m, 
1H), 4.07 (dd, 1H, J= 12.0, 6.5 Hz), 4.17-4.29 (m, 3H), 4.73 (m, 1H), 7.21-7.36 
(m, 5H), 11.5 (brs, 1H). 
IR (KBr) 2981, 1718, 1654 cm 1 
TOF-MS : m/z 422 (M + +l). 
TtMfrffi ; C24H31N5O2 • HC1 • O.8H2O t bT: 

sfrWIM (%): C, 61.02; H, 7.17; N, 14.82. 

Hi'Jffi (%): C, 61.09; H, 7.27; N, 14.82. 

86 : (B)-8-^>i/J]/-2-(tert-73 L )l)-7,8-iSt FP-4-(3-h KO^^-3-^^ 
)\,7?-)V)-lH->( *W [2,1-i] 7V > -5(4H)-* > ffimtfr 86) 

mmm 79 tmm^mzx^), mmm 83 -cn^ntzit^m 83a t 2-(2- 
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HJf60»J 85 tmUOfifelZk ^V7>ft (90 mg, 0.220 mmol) fr*>M 
Uik^xfy) (40 mg, 55 %) £f#£ 0 

■H-NMR (270 MHz, CDC1 3 ) 6 1.22 (s, 6H), 1.37 (s, 9H), 1.94 (t, 2H, J= 6.4 
Hz), 2.86 (dd, 1H, J= 13.5, 7.0 Hz), 3.00 (dd, 1H, J= 13.5, 6.8 Hz), 3.79 (dd, 1H, 
J= 11.3, 6.8 Hz), 4.03 (dd, 1H, J= 11.3, 9.7 Hz), 4.23 (t, 2H, J= 6.4 Hz), 4.41- 
4.52 (m, 3H), 7.17-7.37 (m, 5H). 
EI-MS : m/z 410 (M + +l). 

USte^iJ 87 : (i?)-9-^>^;U-2-^ h ^-;i/-6, 7,8,9-^ h^t K P -4-(n- 7° D t: 

;i/)-iiy-t:u [2,1-j] 7*'j>-5(4^> Ub-£rt) 87) 

45 ^ISJ^cd^t^^J: ^ ###|J 22 ^n^titz^m B12 (95 mg, 
0.340 mmol) h##^'J 11 "Ctf 5) tlfc-fb-^tj A12 (90 mg, 0.561 mmol, 1.6 ^ 
S) fr ^HB-fbl^ (22 mg, 18%) £t#£ 0 

*H-NMR (270 MHz, CDCls) d 0.98 (t, 3H, J= 7.4 Hz), 1.24 (t, 3H, J= 7.1 Hz), 

I. 84 (q, 2H, J= 7.4 Hz), 1.85 (m, 1H), 2.11 (m, 1H), 2.77 (dd, 1H, J= 13.7, 7.9 
Hz), 2.97 (dd, 1H, J= 13.7, 6.6 Hz), 3.64 (q, 2H, J= 7.1 Hz), 3.77-3.95 (m, 2H), 
4.14 (t, 2H, J= 7.6 Hz), 4.28 (m, 1H), 4.58 (d, 1H, J= 11.2 Hz), 4.63 (d, 1H, J= 

II. 2 Hz), 7.17-7.34 (m, 5H). 
EI-MS : m/z 382 (M + +l). 



HJte^'J 88 : 8-^>^;i/-2-a. h ^;i/-6, 7,8,9-^ h ^ fc FD-4-(i2-7D t°;i/)- 

li7-h°U ^^y[2,l-i]rU >-5(4 J H)-^-> y?)im.i& {it^Ji 88) 

^»'J 45 hmmomm^k Ds #%#iJ 22 Tf#£>ti;Hbl^#J Bl2 (200 mg, 
0.710 mmol) t0%M 12 T?# tlfcfb^J A13 (220 mg, 1.33 mmol, 1.9 ^ 

<&W) (25 mg, 4 %) £ &&m^t LXmtco 
ife^ : 152-157 °C (Bm^^-n-^y-y) 

*H-NMR (270 MHz, CDC1 3 ) 6 0.98 (t, 3H, J= 7.3 Hz), 1.28 (t, 3H, J= 6.9 Hz), 
1.81 (q, 2H, J= 7.3 Hz), 2.40 (m, 1H), 2.70-2.85 (m, 2H), 3.25 (dd, 1H, J= 14.2, 
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9.6 Hz), 3.45 (dd, 1H, J= 13.8, 9.9 Hz), 3.66 (dd, 1H, J= 14.2, 6.9 Hz), 3.67 (t, 
2H, J= 6.9 Hz), 4.14 (t, 2H, J= 7.4 Hz), 4.44 (brd, 1H, J= 11.6 Hz), 4.67 (s, 2H), 
6.87 (s, 4H), 7.16-7.37 (m, 5H). 

IR (KBr) : 1713, 1662, 1605, 1568, 1379, 1362, 1296, 1265, 1111 cm 1 

EI-MS : m/z 382 (M + +l). 

TxMftift : C21H27N5O2 • 1.0 C4H4O4 tVX 

MWiM (%) : C, 60.35; H, 6.28; N, 14.08. 

H^ijfjl (%) : C, 60.57; H, 6.79; N, 14.12. 

WMM 89 : 2-^^D^>f;i/-6,7,8,9-r h =v t h* D-4-(/i-7*D bVl/)-8-(3- fcT U ^ 

^-l^-tru v^y[2,i-i]r'j>-5(4fl)-t> (Yb-^rt) 89) 

^flffi0»J 45 «t *K <b^T#3 Bl (200 mg, 0.680 mmol) ^###1] 

13 H^^tlfz^m A14 (210 mg, 1.40 mmol, 2.0 ^*) ^^tlgBYb^ (42 
mg, 12 %) £f#fe 0 

iHu& : 190-195 °C h >-^^i^;i/ji— 

*H-NMR (270 MHz, CDCla) 6 0.97 (t, 3H, </= 7.3 Hz), 1.61-1.89 (m, 8H), 2.09 
(q, 2H, J= 7.3 Hz), 3.14-3.30 (m, 2H), 3.51-3.81 (m, 3H), 4.04-4.10 (m, 2H), 
4.60 (brd, 1H, J= 6.9 Hz), 7.32 (dd, 1H, J= 7.9, 4.8 Hz) 7.55 (brd, 1H, J= 7.9 
Hz), 8.55-8.59 (m, 2H). 

IR (KBr) : 1686, 1645, 1605, 1564, 1504 cm 1 

EI-MS : m/z 379 (M + +l). 

7tMft%X : C2iH 26 N 6 0 • 0.3 H 2 0 t bt 

gf^flg (%) : C, 65.71; H, 6.98; N, 21.89. 

H$'Hfi (%) : C, 65.59; H, 6.91; N, 21.73. 



8810! i -.item 

^13 Itfrty) 2 20 mg 

=7 ? h — 7, 143.4 mg 
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i'J 



%-£k,&k, 30 mg 

fc KP^> 7° P hVHz;l/D— X 6mg 

Xr7U >jgv ^ t> A 0.6 mg 

200 mg 

2 : &t^J 

mi3 9 2 mg 

MM^WXvfi 200 mg 

iiiil/^>f> 24 mg 

ffitt/fl ^ U -fe U > 50 mg 

temmm^k 1.72 mi 

2.00 ml 

mmm 1 : t&&m&w& 
mmit^m^dd^^^ c^-^^M2o±ig (n=3>] izmn^^r^o m.>p 
(mld) ^4-7 um&fttim&mfevTmfevtzo ^vmrn, ^^2© 

MLD&>500mg/kg po) ^BJ3©<bl^rtl©^tt«s^ ^ 

o 



^lU$^)i3 &-DXm££tlfz (x>F^ijypi;- 127#, 126-13^ 1990 

(±§3£i^:fccfc£^V h Di;7, 36#, 1139-1145M. 1993^) 0 %f Zs MIN6 
5 3§ s 777-786 I N 1993 

7^hDi/*7, 36# x 1139-1145Hs 1993^(Zf3«l6^nT ^ ^Tj&^o Tff o 
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£J;t>;fc«>fco 24-j7^;bru- h^ig#bfcMIN6«£, 2 mmol/L £01/ =2 — 
X^^tflgijrtA [119 mmol/L i^fb^ h U ^A, 4.74 mmol/L i&itt) U «>A, 
2.54 mmol/L i&4k£) )l is O A , 1.19 mmol/L f^gg^ ^ :> ^ A, 1.19 mmol/L D 
>m~7kM-b U ^A, 10 mmol/L 2-[4-(2-b K O ^->:r:^;|,)-l-b^ ^;i/];n# 
>vUl/*>g?s 0.1 %^lfilfiT;i/^^ > pH 7.3] lmL£ffl^T2m*»bfc^ 
lmL©2 mmol/L — ^ £^Mfj?$AtK 37°CT"45^P B ^g Lfco IP?Sf£> 

(0.9 mL) £35|&U ^^t, 37°C-C15^P^IP?gbfeo ojat 127 mmol/L 
)]/Zi—X%:^t$mffimA (0.1 mL) §^X. § d t (3 ct D s MIN6$fflflg£^;i/=i — 
XMbfc (^^*;i/=r— ^vte : 14.5mmol/L) 0 #'J«L £ ^ iZ37 0 CG45^m 

— ^ 5mmol/L^;Pn-^#ffiT^^^T, ih^tt j >XV >fttmmz-5- 

tlZ£ y)M&>fco 24^7 3Ljiy°\y— h-etg#bfeMIN6^fflJia^ s 5 mmol/L 3 — 
* £^friftg«$£A (1 mL) &ffll>T2[U^bfe^ &mU&(Dmkik^'®)& & 
Xf5 mmol/L — X £^t?£Sfln$A (0.9 mL) ^3£l^bfeo ClCDf^ 37°CT? 

45^PSb (S^^;i/=i-^^iS : 5mmol/L) s ig#±vS^*tofeo 

0.1 % Tween20 N 0.12%j.^- U >^7' 5. >HE1^ (EDTA) 2^ h >J «>A^ N 0.1% 

TViti- h'J^A 0 ^M®j?«#fR L£@L flt&^«&, * b < \± 

mm^mm^mz x ^iil u >*ifcfcb w >m (n g /mL) 

il LT^bfco %gmi±, 3~4^J(7)ip^fg (avg) &&TfX$ Y^—iU (se) 
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2m 



( 14.5mmol/L ¥)l 3 — 7, T ) 








(ng/ml) 




(//mol/L) 


avg 


se 




- 


148.4 


4.8 


2 


1.0 


203.6 


13.9 


9 


1.0 


197.6 


17.9 


10 


1.0 


196.8 


4.6 


14 


1.0 


177.9 


2.6 


21 


1.0 


182.1 


5.3 


24 


1.0 


200.0 


5.1 


40 


1.0 


191.2 


3.1 


45 


1.0 


178.8 


8.4 


51 


1.0 


180.8 


4.5 


56 


1.0 


189.0 


3.5 


64 


1.0 


204.9 


5.9 


70 


1.0 


174.9 


9.6 


71 


1.0 


211.0 


1.7 


73 


1.0 


176.6 


3.9 


81 


1.0 


195.4 


7.4 


85 


1.0 


197.1 


11.1 


AY4166 


10 


195.1 


4.3 




0.1 


177.8 


3.3 
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( 5mmol/L^;i/ n—X ^m£T ) 









(ner/m 




(mmol/L) 


aver 


se 








11^ 
11. o 


2 


10 


ob.o 


8.2 


9 


1 A 
10 


74.0 


7.6 


10 


1 A 

10 


74.9 


o o 

o.o 


14 


1 A 

10 


66.4 


2.6 


21 


1 A 

10 


HA O 

74.8 


5.5 


O A 

24 


1 A 

10 


71.8 


O ^7 

8.7 


/i a 

40 


1 A 

10 


56.7 


2.4 


A C 

45 


1 A 

10 


A A 

69.9 


4.9 


51 


1 A 

10 


79.2 


2.7 


56 


1 A 

10 


56.2 


2.1 


A 

64 


"I A 

10 


61.2 


2.0 


70 


10 


57.0 


2.5 


71 


10 


107.7 


9.1 


73 


10 


63.3 


2.2 


81 


10 


83.1 


2.3 


85 


10 


53.6 


1.1 


AY-4166 


10 


170.8 


4.2 




0.1 


156.8 


8.4 



fc N ^2^fc:^£*i3 «t-5tc:cin^^^ttffiffijS©^;i/n— x (5mmol/L) T 

m^tzyV^>?^ X K (77-?3t7t^ 5m, 43Hx i985^) ££0* 
AY-4166(^iihl^m N 7m, 121M> 1997^)tt<£«|Jft^;i/3-XTT?*^^ 

Wistar^Mt*^ y b (foM® 280 g) S24B^TO^bfe^ HaiC#fcbfeo & 
i^fbl%tl£^PiSHf U 15#&J3 iOl/n— * (2g/kg) &KSPtS!#bfeo &JfilfcJ\ 

m.mt&w&^WK ?)i^—xmw& 30, 6o, 120, lso^itifra^iv 

ifii 4> 3 - x soft *W Ji Jfli*l«!l^S T- mfe u £ o 



114 



WO 01/47931 PCT/JPOO/09160 

mt^^)V3—^mm (mg/di) 





$£-^Ji n 
(mg/kg, po) 


0 


30 


60 


120 


180 




6 


82±3.7 


169±7.2 


167±8.0 


93±4.5 


83±3.7 


2 


14 6 


91±2.1 


144±6.6* 


156±5.7 


90±5.7 


82±4.2 



MMWl ; *P<0.05 (Student's t-test or Aspin-Welch test) 
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i. 



5£ (I) 




WC7)\s*)W g^& b< tt#gi&<£>T^;i/^;K iii)b<lii»7'j-ji/ 

SIIII^ -NR4R5 (^41, R4^3 < tOT 5 tt|s]-^/r(i^oT7K^-Ts 

b < mmm^>i&WLT)i^-j^ mm*) b < mtw$k(DT u £&gfn& 1 < 
mmWk(D-r^ ;i*ji%mT-fr, ^t^tmm-r zmmm^- 1 — m^tz ^ rmm 

TO^-^-r^). -OR* R°«:g^& b< tt#Hf&©{£MT;i/^;K g|& 

* b < &#g#l©T U — ;i/*fe{±gift*) b < fci^NgtfecDT' 

fe{±y7/5St] R 2 «7jcmJM^ b < «#gm©{SM^;i/dr;i/ s 

-NR 7 R 8 R'^o £TWtt^n^ni!frI3R 4 :fc ct VR 5 fc |BJ 

mX-$>^), -C0 2 H N «r;b3^ri/*;i/^-;K -COHal Haltt^O^ 

>^^-r)s -conr 9 ri° (^41, Rs#&zFR io &zn?nmmn 4 &&?fR 5 tmm-£ 

&7fc|ifi^\ g$i& b < tt#g^©«T;i/dr;K g^*)b<{i#gf^©r^;i/ 
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<tt#g$©Ty-;i/£lSU fr-D (a) X ■Y-Z^R 1 «N-C=0 (5$cK R la tt 

gfn& b < mmWk<DT?)\s*)v^ mm^ b < fi#aik©Mif ^stst^ 

^P^X fSM^l^l/^^ -NR 7 R 8 (iStK R 7 *5ctt^R 8 tt^tl^tlHuHB^|5l« 
-CO2H. ft!?JV3 3r^)!jJ^-;k -COHal (5$^ HaKituIBhlBl 

fcbCHO£^-rft\ (b) X-Y-"Z#"RiN-C = 0 R^itulB^ |SI»T*S) S ) 

£lfeU R 3 7>'ffi^7';U3^r^^;i/Jr;i/^^-r^ N (c) X—Y- -Z*SR lb N-C = 0 (j$ 

*K R lb (ilifiir;^;^gt) £^ra\ (d) X—Y— Zj&*N=C-W (5^ 
Wtei!uI3£|5]f|-£;fc£) £^IU R 2 ^'Ii* b < tt*fiJftofittr;i/^;K g& 
*b<(i^g^©T^;i/^r;K lifeb<li#Il©7'j-;K «&&b<&# 

(i£>4b R 9 ^ct^Ri 0 «^n^nful3i:lRja-?:$)a) ^fe(i-CHO§^-T^ N (e) 
X-Y-Z#N=C-W W{imj|3^|sI«T"ab?.) «U R 3 #«&^;i/=ir 

2. X-Y-Z^RiN-C = 0 (5£4U R 1 (iBUlB £l IsIiiT'ifc 2> ) §lf *CD*5H 

3. <£ t/R^gJH & b < (»gm©f£MT;i/^-;i/-eS) D > R 3 ^>KlSi^^T 

5. v^fefiv 2 ©^^ < ^^)-^^s^*> b< mmi&oT^ji^jnr&zm 
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6. x-y-z#n=c-w (5£ik wtewmtmmr&z) -efozm&commi 

9. n^OT^Sal5j<(DlSHi~8©^-rti^(3l3«i60^r>J >^##:^fe(i^ 

12. ai>J<©lEHl~90.v^■rn^^H3«©|g^•r'J >mm^tz\±^(Dmm^m 
i f z$m^n^iu^mm^tvr^r^mmm^im.(D^m^xv'/mfzi^ 
mm* 

13. ai^^fgHi-g^o^n^^fBacDii^ru >%%m^tz\±^(Dmm^m 

14. it^cDiEHi~9(Dv^-rn^(3M©ii^rru >mmfo3.fc& ; t(Dmm^&) 

17. mmm^m&(D^m^xxfX^fz^mm(Dmm(Drzisb(Dm^(D^mi^9 
is. xfa»T^j©MM<9fcto©Hi^©^ > 

i9. -f >x u y^uMMcDm^cDrz^mn^mmi^cD^nt^tm,^ 
m& 7v>nm#& tz & % amm^ m iz nn $ n & %L(D®im 0 
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20. m^<Dmmi^9<D^TnMzmm<Dm^y'v>mmi^^f^^(Dmm^m 



22. m^(Dmmi-9(D^^-rn^zmm(Dm^y°v ymm^rzit^comm^m 
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